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I INTRODUCTION 


This report deals with applications under The Gas Resources 


Preservation Act, 


1956, of Trans-Canada Pipe Lines Limited and 


Alberta and Southern Gas Co. Ltd. The former application was 


heard by the Board on: June 9 to June’12, 1964, and the latter 


application#on Jubye2z andws andiJuly 7Otosl0, 1964. 


In 


deciding to make a joint report on the two applications, the 


Board considered, 


not only the proximity of the hearings and 


the several matters of consideration common to the applications, 


Dwi a. USO 


(a) 


(c) 


the request of Northwestern Utilities, Limited and 


Canadian Western Natural Gas Company Limited at the 


Trans-Canada hearing that their evidence there be 


applicable to the Alberta and Southern application 


upon the understanding that their witnesses would 


submit to further cross-examination at the 
hearing, 


the suggestion by Alberta and Southern, at 


later 


the 


Trans-Canada hearing, that the Board might well 


decide to write a single report = not accepted when 


made, but becoming pertinent after the conclusion 


of the hearings, 
the request of Trans-Canada, at the end of 
and Southern hearing, that submissions and 


in the Alberta and Southern application be 


applicable to the Trans-Canada application. 


the Alberta 


evidence 


made 


Trans-Canada holds Permit No. TC 64-5 authorizing the 
removal from the Province of 89/640 trillion .cubicsfheet son igas 
at 14.65 pounds per square inch absolute and 60 degrees 
Fahrenheit. Alberta and Southern holds Permits numbered 
AS 59-1 and AS 60-2 which in aggregate authorize the removal 
from the Province of 4.200 trillion cubic feet of gas at 14.4 
pounds per square inch absolute and 60 degrees Fahrenheit, 
being equivalent to 4.128 trillion cubic feet of gas at Lames 
pounds per square inch absolute. Throughout this report, 
unless otherwise indicated, volumes will be referred to a 


pressure base of 14.65 pounds per square inch absolute. 


Trans-Canada Application 


In its application, Trans-Canada asked for a new permit 
authorizing removals from they Province, off 2,.150-triltlion cubic 
feet from the Edson, Hespero and Medicine River fields during 
a term ending October 31, 1989. It asked also for amendments 
to its subsisting Permit No. TC 64=5 increasing the total 
volume of igase from) 9,640) tril iiongicubiic, feet to 9.79/70 tri lion 
cubic feet. Finally, it requested consolidation:into one permit 
of Permit No. TC 64-5 and the new permit applied for. The 
consolidated permit would authorize the removal of 12.12 trillion 
cubic feet. (inclusive of gas removed to date). 

Appearing for the applicant were Neo J McNeill, Q°C. and 


R. J. Ludgate. 


Alberta and Southern Application 


Alberta and Southern applied for amendment of Permit No. 
AS 59-1 by deleting from the Schedule of Fields therein "Parkland 
Field" and adding to the Schedule "Willesden Green Field, Sundre 
Field and Sylvan Lake Field". It applied also for an amendment 
to Permit No. AS 60-2 by adding to the Schedule of Fields therein 
"Grizzly Field, Hunter Valley Field, North West Pine Field, 
Raven River Field, Wildhorse Creek Field and Wilson Creek Field". 
Finally it requested that the two subsisting permits, each as 
amended, be consolidated into one permit providing for the 
removal over a period ending October 31, 1989 (extended from 
October S1,.1986) of gas totalling 6.450 trillion’ cubic feet 
enaiukye of gas removed to date which is an increase from 
4.128 trillion cubic feet). It requested that the consolidated 
permit make provision for increasing the stipulated maximum day 
limitations of thespermit-to LlO,per cent of the stipulated 
volume for the purpose of alleviating temporary operating 
problems. 

At the hearing of the Alberta and Southern application, R. 


A. MacKimmie, Q.C. appeared for the applicart. 


II INTERVENERS 
The following registered as interveners at the hearing 


of the Trans-Canada application: 


Interveners 


Alberta and Southern Gas 
‘ety Ab feral 2 


Canadian Pacific Oil and 
Gas Limited 

Ganadian Western Natural 
Gas Company Limited and 
Northwestern Utilities, 
Limited 


Hudson's Bay Oil and Gas 
Company Limited 


Pan American Petroleum 
Corporation 


Royalite Oil Company, 
Limited 


TMiade Ol) Coser ca. 


City of Calgary 


City of Edmonton 


Canadian Industrial Gas 
ei masierd 


The Alberta Gas Trunk 
Line Company Limited 


Eamilton Brothers 
Canadian Gas Company Ltd. 


Sherritt Gordon Mines 
Limited 


Independent Petroleum 
Association of Canada 


Uno-Tex Petroleum 
Corporation 


Shell Canada Limited 


Canadian Petroleum 
Association 


t 
ie 
i 


Represented by 


Ro A. MacKimmie, Q.C. 


Bigel Aha Wt, Siml{eje 


D. B. Hodges 


G. H. Steer, Q.C. and 
B. Va. Massie, Q. CG. 

R. E. Armitage 

Beas: Lodesco 

G. A. Connell 

JoeR. Lacey 

See Ser mats Qs Gr 
and F. J. Fleming 


Arte eeMacDoma ld: 20..G. 


C. M. Leitch and 
R. A. F. Montgomery 
Wr AY “Howards |O7.Cr 


S. Cunningham 
R. F. Emerson 


W. H. Young 
J. Pletcher 


K. W. Germond 
H.C. 9Lowther 


Fetherston 


Proctor 


Abbreviation of 


name used in Report 


Alberta and Southern 


Canadian sPacitic 


Utilities Companies 
(when referred to 
together) 


Hudson's Bay 


Pan American 


Royalite 


Triad 


Canadian Industrial 


Trunk Line 


Hamilton Brothers 


Sherritt Gordon 


IPAC 


Uno-Tex 


Shell 


CPA 


The follow.ng r-gistered as interveners at the hearing of the 
Alberta and Southern application: 


Interveners 


The British American ‘Oi! 
Company Limited 


Canadian Delhi Oi1 Ltd. 


Canadian Fina Oil Limited 


Canadian Petroleum 
ASSOC la tion 


Great Plains Development 
Company of Canada, Ltd. 


Hudson's Bay Oil and Gas 
Company Limited 


Imperial Oil Limited 


Independent Petroleum 
ASsSoclatLron (of Canada 


Pacitic Péetroleums Beds 


Pan American Petroleum 
Corporation 


Shell Canada 4Limi ced 


Ssocony Mobi} Oflaot 
Canada, Ltd. 


Tenneco Oil. & Minerals 
tare 


Trans-Canada Pipe Lines 
Limited 


Westcoast Transmission 
Company Limited 


Canadian Western Natural 
Gas Gompany Limited and 

Northwestern Utilities, 

Limited 


City of Calgary 


ADDLeV I alton Or 


Represented by name used in Report 
W. M. Winterton British American 

S. McKinnon Canadian Delhi 

GeewW eb Town Canadian Fina 


D. W. MacFarlane 


Pe LPodmanz ott Great Plains 


L. B. Bannicke 


Des Ge lew Lo. 60 .G. Imperial 
ASrtH. Ross IPAC 
Gt Er ®NickoLloft Baer tac 


EeaM sec lark 
C. R. Fetherston 


E. M. Bredin, Q.C. Socony Mobil 


Cer. Wilbitams 7"O.C; Tenneco 
Ne we tLONG Lis. eG Trans-Canada 
Di. “PeieMc Dore ld ae0.. C2 Westcoast 


Gln». oteer..0nG., 
B Vie OM ae sive 20: ICR 


S17) oJy. ile Sinantas0), Ce 


a ae 
Abbreviation of 


Interveners Represented by name _used in Report 
City of Edmonton A. F. MacDonald, QC: 
City of Lethbridge Tan) ke Hetherington 
Sherritt Gordon Mines CioWioGlement ~40..C, 
Limited M. Rodney 
Mountain Pacific Pipeline J. B. Ballem Mountain Pacific 
Rtd. : 
Pe npad Ob Co. enc. Ji IR. bacey 

III SUBMISSION OF TRANS-CANADA PIPE LINES LIMITED 

Le. Application for New Permit, Increased 


Volumes in Subsisting Permit and Consolidation 
of Permits 


Trans-Canada's application requested permission to remove 
from the Province 2-480 ‘trillion cubic feet of gas in) addition 
to the 9.640 trillion cubic feet heretofore authorized. It asked 
Poreasnewspermity Cor 2,050 (tril bionwcubic (feet. of; gas ‘toupe 
withdrawn from three fields not named in the present permit and 
an increase of 0.330 trillion cubic feet from fields included 
iniere mitt No. VE Crg4=5 

The applicant further requested that the new permit and 
Permit No. TC 64-5, as amended, be consolidated into one permit 
having the following provisions: 

(i) that its term ee on the day of its date and 

end on the 3lst day of October, 1989; 

CLi)i,sehat the quantities of gas that may be removed 

from the Province pursuant thereto shall not 
exceed 1,550,000,000 cubic Beate of gas in any one 


day or 525,000,000,000 cubic feet in any consecutive 


twelve-month period or more than 12,120,000,000,0u00 
cuble@ feet sor gas jduring the term (the latter quantity 
being inclusive of the quantities removed under 
Reb RG SLO see Lu Pode? ot G03. LC 60-4 and 

TC 64-5). 

Crete) that for the purpose only of alleviating temporary 
operating problems caused by pipe line or equipment 
failure, the volume of gas that may be removed from 
the Province in any one day be 110 per cent of the 
volume of gas that may otherwise be so removed 


in-any one day; 


he 


Civ) e penetra biatantieies of gas. for the pur eee Orvet 
permit be referred to a 14.65 pounds per square 
inch absolute pressure base and a 60 degree 
Fahrenheit temperature base. 

An estimate of sales of the Trans-Canada system from 1964 

to 1971 and thereafter was presented by V. L. Horte, Vice- 

President Gas Supply of Trans-Canada, indicating increased market 

requirements for gas in Eastern Canada. The volumes under permit 

and those now applied for would meet the estimated increasing 

total requirements until 1971 and requirements at that level 

until 1981 when deficiencies would commence. Upon examination 

Mr. Horte said the applicant is seeking additional markets 

in the United States and if these materialized the volumes 

being sought would not meet the estimated 1971 level requirements. 
Trans-Canada gave evidence of volumes of gas under contracts, 


by means of a table listing volumes under contract by fields, by 


vears and, in a separate tabulation showing the volumes, by 
each of the eight types of gas purchase contracts used by the 
company. The tables indicated that substantially all of the 
gas already authorized for removal and that subject to this 


application is under contract. 


Zee Reserves and Deliverability 

Evidence with respect to reserves of gas was given by B. 

D. Cechrane of Trans-Canada and with respect to deliverability 
of gas by A. G. Warke of Trans-Canada. Detailed reserve 
estimates were presented for Edson, Hespero and Medicine River, 
the new fields from which Trans-Canada proposes to remove 

zas., as well as for eleven other fields and areas in which the 
estimates of Trans-Canada and those published in the most 
recent Board reserves report (4) varied appreciably. 

Basic deliverability data and a detailed deliverability 
schedule were presented showing how gas would be produced from 
the Edson, Hespero and Medicine River fields. Summary schedules 
were also presented indicating the manner in which Trans-Cansdaee 
total requirements could be met from fields already under permit 
and from those now being applied for. The schedules indicated 
that with requirements, including increased sales in Eastern 
Canada, projected at the 1971 level until 1989, deficiencies 
would commence in 1980 and total some two trillion cubic feet 


by the end of the period. 





(1) OGCB Report 64-8. Reserves of Crude Oil Gas, Natural Gas 
Liquids and Sulphur. Province of Alberta. December 31, 1963. 


a Alberta Requirements 
The applicant presented no evidence with respect to the 
thirty-year requirements of the Province. In its computation 
of Albéerta‘s surplus@it *Wsed the Board's ‘estimate of Aiberta’s 
thirty-year requirements presented in OGCB Report ee 


after allowing for moving the thirty-year period forward one 


year. 


4. Trends and Surplus 

Trans-Canada presented an analysis of its estimate of 
the Alberta surplus after meeting Alberta's thirty-year require- 
ments and the present permit commitmmts. In its study the 
applicantmuseduasprovincifteareserve of 37.6 trillionvcubpic 
feet as of April, 1964. This figure was obtained by adjusting 
the Board's reserve estimate of Sanyo Liconcubicad cetaas 
of December 31, 1963, to reflect increases in reserves in 
certain fields which were estimated by Trans-Canada to have 
resulted largely by development since Lie end “of -1:963.. 

An analysis of trends in exploration and the growth af 
Alberta gas reserves was made by Trans-Canada using the method 
shown in OGCB Report 64-8 but revising the data in the light 
of the increase, estimated by Trans-Canada, in reserves in 
certain fields. It concluded that the long term growth rate 
of initial marketable reserves, due both to new discoveries 
and to appreciation of Known reserves’, “has “been 2.6 tri tition 


en TR AAA A A I RT RESTA a 


(2) Report on an application of Trans-Canada Pipe Lines Limited 
under The Gas Resources Preservation Act, 1956. February, 


1964. 


1 Ome 


cubic feet per year. It stated also that,.,on (aciully appreciated 
basis, the cumulative reserves discovered per wildcat well 
drilled have remained at about 7.0 billion cubic Feet over the 
last four years. It believed that these long term growth rates 
will be maintained. 

For the computation of Alberta's surplus as of April, 1964, 
which Trans-Canada presented, it followed the method used by 
the Board in OGCB Report 64-1. It used its revised reserve 
estimate and its trend data for estimating the reserves available 
from two years of trends. It advanced by one year the Board's 
most recent estimate of Alberta's thirty=year requirements. 
Permit commitments were adjusted for intervening removals of 
gas from the Province. Trans~Canada concluded that Alberta's 
surplus as ‘of April, 1964, was 7..2-trillion cubie feet lor 
9.7 trillion cubic feet after release of gas required to 
protect peak days in permits. 

IV SUBMISSION OF ALBERTA AND SOUTHERN GAS CO. LTD. 

Ee Application for Amendment and Consolidation of 

Permits 

The application of Alberta and Southern requested amendments 
Of thesexisting Permits No. AS. 59-1 and No... AS 60=2 with respect 
to the Schedule of faeide contained in each permit. Deletion 
of the Parkland Field which can no longer deliver gas ee the 
addition of nine Fields or Areas in which gas has now been 
contracted was sought. 


The applicant also requested that the permits, each as 


amended, 


~ ll -«- 


be consoiidated into one permit having the following 


provisions: 


(i) 


aa) 


that its term commence on the day of its date and 


end on the 3lst day of October, 1989; 


that the quantities of gas that may be removed from 


the Province pursuant thereto shall not exceed 


(a) 


(b) 


(c) 


(d) 


for the period commencing on its date and 
ending on the 3lst day of October, 1966, 
500,000,000 cubic feet intlanyonesiday, or 
165,000,000,000 cubic feet in any one year 
ending on the 3lst day of October; 

for the period commencing on the lst day of 
November, 1966 and ending on the 3lst day of 
October, 1967, 620,000,000 cubic feet in any 
onediday,g or!) 207 ,000,000¢ 000\ cubicifects in 
that year; 

for the period commencing on the lst day of 
November, 1967 and ending on the 3lst day of 
Orie ober eal 98 59ng6040004 000i e8 bites Peete na wey 
one day, or 250,000,000,000 cubic feet in any 
one year ending on the 3lst day of October; 


for its term, that quantity of gas which when 


added to the quantity of gas removed under 


Permit No. AS 59-1 and Permit No. AS 60-2 
produces a total of 6,450,000,000,000. cubic 


feet; 


Seite 


(iii) that, notwithstanding the Limitations in the 
quantities of gas that may be removed from the 
Province in any one day, for the purpose only 
of alleviating temporary operating problems 
caused by pipe line or equipment failure, the 
volume of gas that may be removed from the 
Province in any one day be 110 per cent of the 
volume of gas that may otherwise be so removed in 
any one day; 

(iv) that) all quantities of gas for the: purpose of the 

permit be referred to a 14.65 pounds per square 
inch absolute pressure base and a 60 degree 
Fahrenheit temperature base. 

The granting of the application would increase the volumes 
permitted for removal by 2.322 trillion cubic feet from the 4.128 
trillion cubic feet (4.200 measured at 14.4 pounds per square 
inch absolute) now authorized. The term of the permit would 
be extended from October 31, 1986, to October 31, 1989. 

Alberta and Southern presented letter agreements nétweem 
itself and its customers, Pacific Gas Transmission Company and 
Canadian-Montana Pipe Line Company, covering the sale of the 
increased quantities of gas for which it is seeking authorization 
to remove. 

When asked by Mr. Massie, the reason for requesting an 
extensdonvin, the term/of the. pérmit from 1986:.to 1989, Mr. Blair, 
Vice-President of Alberta and Southern, stated that the applicant 


is currently contracting for additional gas on a twenty-five 


ee 


year contract basis in fields from which it is now purchasing 
gas, so that these contracts will extend beyond the term of the 
present permits. Alberta-and Southern sought an extension to 
provide markets for the remainder’ of the reserves in these 
fields. 

Data presented by Alberta and Southern in support of its 
application, as amended by evidence of its witness with 
respect to supply reserves and supply deliverability, A. N. 
Boyse, indicated that some 90 per cent of the reserves in the 
fields contained in its existing permits plus the new fields 
appbied for, are .undexs contract or option! ito: the -appld'cant. 
Substantially all of the daily quantities of gas requested 
were either under contract, under option or under active 


contract negotiation. 


2: Reserves and Deliverability 

A. N. Boyse of Alberta and Southern presented evidence on 
reserves and deliverability. Detailed reserve estimates were 
given for six new fields or pools which the applicant wished 
included in the permit applied for. In addition detailed 
estimates were presented for six fields or areas contained 
in its present permits and for which the reserve estimates 
of Alberta and Southern differtsubstantially viromethe “applicants 
estimates of reserves presented to the Board in support of its 
application (Ponsa permit pin September, 91959. 

The applicant presented a detailed illustrative deliver- 
ability schedule showing how the volumes of gas applied for 


could be delivered by the fields named in the subsisting permits 


Snel Lets 


and those to be named in the permit applied for. The schedule 
indicated peak day deficiencies commencing in 1986 and annual 
deficiencies totalling a relatively minor amount of 245 billion 


cubic feet. 


ae Alberta Requirements 

The applicant did not present evidence with respect to 
Alberta's requirements. In its illustrative analysis of supply, 
requirements and surplus gas in Alberta, it used the data 


presented in OGCB Report 64-1. 


4A. Trends and Surplus 

A study of the trends in the growth of gas reserves in 
Western Alberta (west of cae Fifth Meridian and south of 
Township 80) was made by Alberta and Southern and presented by 
S. R. Blair and G. M. Chernoff. From the study, they concluded: 

(1) Exploratory drilling in that area is increasing and 
becoming a larger portion of drilling in the whole Province. 

(2) Results of exploratory activity in the designated area 
are superior to those for the Province as a whole. 

(3) There is a correlation between increase in gas 
reserves in the area and market incentive for gas. The rate 
of increase during the period 1958 to 1960 inclusive, when 
gas purchase contracts were being offered by permittees, was 
over double the rates attained prior to and since that time. 

Mr. Blair, in noting that the study did not cover the 
Province as a whole, submitted that the conclusions never the 


less were germane to the overall consideration. 
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An illustrative analysis of supply, requirements and surplus 
of gas in Alberta was prepared by the applicant. It followed 
the method presented in OGCB Report 64-1, but subdivided total 
quantities of gas into those which are "presently contractable" 
and those which ares" contractable in!’ future!) «Ine luded in’ the 
latter, category as 455 trillionscubie feet which’ it was 
estimated would be available from five years of trends. This 
is the minimum amount which, on the basis of trends since 
1948, Alberta and Southern concluded will become established 
im “any five-year penmiodeinitheufuturet.s “Mr. Blair stated 
that this figure represented a "rock bottom minimum" of future 
reserves that-the Board could use. and did not represent 
Na Lorecast@oflithesmoestatikelyificure, that witlsoccur within 
five years". 

After making allowance for the requirements of the 
present applications of Trans-Canada and Alberta and Southern, 
the applicantseconchuded that sthere jwould be avsurplus of 
Moresently contyactabbeatveagstin the amount of 3.7 trillion 
cubic feetwandsa isumplus gof future contractable”™ tas (in the 
amount of glav/ tui litonscubpienieat weronia (totalmisiurp puceor 
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V SUBMISSIONS OF INTERVENERS 
1. Alberta and Southern, Gas»Cos Ltd: 
Alberta and Southern registered as an intervener at the 
hearing of Trans-Canada's application. Counsel for Alberta 


and Southern did not lead evidence, but examined witnesses 
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of the applicant and other interveners and presented argument. 


bee Trans-Canada Pipe Lines Limited 

Trans-Canada registered as an intervener at the hearing 
of the Alberta and Southern application for the purpose of 
examining witnesses of the applicant and other interveners 
and presenting argument. 
oe Canadian Western Natural Gas Company 

Limited and Northwestern Utilities, Limited 

Canadian Western Natural Gas Company Limited and North-= 
western Utilities, Limited intervened at both hearings. 
Evidence was lead through B. F. Willson, President; J. D. 
Maybin, Vice-President and B. W. Snyder. 

The Utilities Companies opposed the granting of the 
applications of Trans-Canada and Alberta and Southern at this 
time. They stated that they had never been opposed to the 
removal of gas from the Province, if the interests of the 
Alberta consumer were fully protected for a reasonable period 
of time. They contended, however, on the basis of their own 
detailed analysis, which is reviewed in Appendix C, that the 
full requirements of Alberta gas consumers for the thirty-year 
petiroam2on 1964 to 1993, tinclusive, will be 17.8 trillion 
cubic feet. They contended further that there are insufficient 
reserves to protect this requirement and to protect adequately 
the permit requirements. 

The Utilities Companies maintained that the full thirty- 


year annual and peak day requirements of the Province should 
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be provided for "on the basis of established and economically 


available reserves", They stated that the concept of issuing 


a permit authorizing removal of gas from fields where there 
are insufficient reserves to sustain the initial permit 
volumes, in terms of daily deliveries, throughout the life 
of the permit was unsound. They summarized their position 
at the hearing of the Trans-Canada application as follows: 
th see we submit that the application of Trans-Canada 
Pipe Lines should be refused until such time as the proven 


reserves of the province are of sufficient magnitude to: 


(i) take care of the full 30-year provincial require- 
ments (including sufficient cushion gas to ensure 
full deliverability in the 30th year) 

(ii) take care of the full requirements of the existing 
permits including gas for deliverability purposes 
throughout the entire permit period. 

(iii)take care of the volumes required to fully satisfy 
new applications." 


At the hearing of the Alberta and Southern application, 


their summary of their position was as follows: 


netenoiesccn ts Canadian Western and Northwestern oppose granting 

of the application of Alberta and Southern Gas Co. Ltd. 
until such time as the protection for the consumers within 
the Province has been restored to a full thirty-year level 
for both annual and peak day supply on the basis of 


established and economically available reserves." 


ee 


Furthermore, in answer to a question by Mr. MacKimmie as to 
how much reserves the producers must find before the Utilities 
Companies would remove their objections, Mr. Willson stated: 

"iwesewe, feel; asiwe'mentioned, the full thirty-year 

needs of the Province should be protected. The degree 
of protection given the export companies is another 
matter and we would leave that to the judgment of the 
Boards! 
However, Mr. Snyder in answer to a question by the Board in 
this matter, stated: 

"We are aware that the present Trans-Canada permit, in 

the granting of that permit, the availability of gas to 
meet the terminal year deliverabilities was waived, and 
at this point this gives us some=concern:, ‘and /ityis. our 
position that quantities to meet those terminal year 
requirements should be in sight before additional permits 
are granted, in order to prevent a situation of possible 
conflict of interest down the road." 

The Utilities Companies stated that the former thirty-yéar 
gas supply protection afforded Alberta consumers has been 
progressively eroded by recent decisions of the Board on permit 
applications. This referred to the Board's use of two years of 
trend gas plus a part of the gas at the time considered to be 
beyond economic reach when considering reserves available for 
requirements within and beyond the Province. The Utilities 
Companies said that unsound reliance has been placed on these 


reserves in view of "the unfavorable trend in the rate of 
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discovery of new reserves". These interveners presented a 


graph indicating that, despite the maintenance of a high level 


of wildcat well drilling, the rate of growth of reserves has 
declined in the early 1960's compared to the 1950's. 

In discussing the propriety of using trend gas in the 
calculation of Alberta surplus, witnesses for the Utilities 
Companies reccgnized the provisions of section 8 of The Gas 
Resources Preservation Act, 1956 61) but maintained their 
position that in using trends in the growth of reserves, 


consideration should also be given to growth in markets. 


The interveners' submission at the hearing of the Trans-Canada 


application stated: 


"The requirements of Alberta consumers which have been 
considered in all proceedings to date have rot been 
ultimate requirements but have beer those of a roiling 
thirty-year period which, for many yeare, will be 
expected to show a progressive increase in each 
successive period that may be examined. It must aleo 
be kept in mind that present export permits are 


fundamentally based on the current level of export 
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Section 8, subsection (3) reads as follows: 


(3) The Board shall not ‘grant a@ permit. Eor the remova. on 
any gas or propane from the Province unless in its opinion 
it is in the public interest to do so having regard to 
(a) the present and future needs of persons within the 
Province, and 
(b) the established reserves and the trends in growth 
and discovery of reserves of gas or propane in the 
Eroy ice 
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market development except perhaps for a few additional 

years of growth. .There is every reason to’ expect very 

substantial growth in export market areas. If reserves 

come within economic reach by reason of pipe line 

extensions or if discoveries now anticipated do 

materialize, they should be taken into account at 

that time in terms of both the export and local market 

situations as they are appraised at that same time." 

In reply to questioning by the Board, Mr. Willson stated: 

".....the forecast growth of the export market is such 

that this analysis will demonstrate that it is risky for 

the protection of the Alberta consumer to allocate to 

tis needs assumed future discoveries." 
Mr. Willson went on to say that he believed that under the Board's 
general responsibility with respect to protecting the public 
interest.) set, out in section 8: of. the Act. that the Boardyis 
responsible for considering growth of markets outside the 
Province. In elaboration of their views the Utilities 
Companies prepared Figure 3 of Exhibit No. 22 filed at the 
hearing of the application of Alberta and Southern. This 
figure showed the difference between remaining marketable 
reserves and the total projected requirements of presently 
connected markets. The requirements included full projected 
growth over the periods of the permits plus reserves to meet 
peak day requirements in the terminal years of the permits. 
On this basis, the figure indicated a requirement in excess of 


established reserves of some 27 trillion cubic feet. Furthermore, 
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the figure indicated that the rate of growth of the connected 
markets greatly exceeds the current rate of growth of 
remaining marketable reserves. In commenting, the Utilities 
Companies stated: 

on Sat We submit that the Board should not count on 

and utilize the sowxcalled "trend" gas except to the 
extent that the rate of discovery over a. reasonable 
period exceeds the *rate of increase in.danticipated 
market requirements." 

and sin reply to a question by Mny McNeill: 

M, See whatifiisunes3*tends }to fillustrate cisethatthe 
presently connected markets provincially for thirty 
years and export for twenty-five, assuming certain 
rates of growth, as set out in the text, will require 
some 60 trillion cubic feet to satisfy at. the present 
time. We are not saying that that all has to be on 
hand at the present time, but we are saying that this 
is what this Board is faced with in analysing whether 
or not it is sound for Alberta to,permit the .export 
of YVaddittonal gasimat tthe ipresent 4time, sha." 

In rebuttal to the Utilities Companies evidence concerning 

a declining rate of reserves growth, Trans-Canada presented 
data indicating that for any particular reserve estimate there 
appeared to be a declining discovery rate due to lack of 
appreciation of newly discovered reserves. The data 
demonstrated that for the period from 1949 to April, 1964, a 


gas discovery rate of six billion cubic feet per wildcat well 


Seon 


was maintained. Trans-Canada stated that on a fully 
appreciated basis, one can expect a discovery rate of 
approximately seven. billion cubic feet per wildcat well. 

With respect to the use of reserves presently considered 
beyond economic reach, Trans-Canada made an analysis of all 
fields which the Board placed in that category. The fields 
were examined with respect to geology, present reserves. 
potential development and distance from present and probable 
new pipe lines. It concluded that of the 3,641 billion cubic 
feet shown in CGCB Report 64-8 as beyond economic reach as 
of December 31, 1963, 1,653 billion cubic feet can be 
classified as now within economic reach and 743 billion cubic 
feet as reserves expected to be within economic reach in the 
near future. It stated that on this basis the Board should 
find a minimum of two-thirds of these reserwes to be within 
economie reach when calculating, Alberta's surplus. 

Denial of the application, in the view of the Utilities 
Companies, would aid in counteracting the upward pressure on 
the cost of gas for local consumers, resulting in a more 
favourable climate for the establishment of industry, and 
would help stimulate the provincial economy by necessitating 
more aztive exploration efforts. This thesis was attacked 
by several of the producing companies appearing Det eer cies ee 
by the Canadian Petroleum Association and by the Independent 
Petroleum Association of Canada, all of whom maintained that 
the denial of the applications would result in a decline 
in drilling activity and act as a depressant on the 


provincial economy. 
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City” of, Calgary 

The City of Calgary presented evidence at the Trans- 
Canada hearing through its witness, Mayor G. MacEwan, and 
at» the Alberta and Southern hearing? through its‘ witness, 

S. J. Davies. At the Trans-Canada hearing, a unanimous 
resolution) of) the GCalpary City) Couneil) supporting! the 
intervention of the Utilities Companies was presented. 

Mayor MacEwan said that the Council acted on the recommendation 
cf its Gas Committee which studied the Utilities Companies 
submission and endorsed it, but which had not seen the Trans- 
Canada application. He said the City's position.was that it 

is, not. opposing: removal of gas from, the Province, but, felt 

that it should be preceded by proper precautions with respect 
to supply ,*pricéevand accessibility: 

During the Alberta and Southern hearing, Mr. eee 
stated that the City of Calgary was in favour of the removal 
of gas from the Province if the following conditions were 
embodied in any permit granted to Alberta and Southern: 

(1) The applicant must supply to Canadian Western Natural 
Gas*Company+ Limited)! ine priority) to,any*ezashremoved irom? the 
Province, any gas which gas consumers in Galgary may require 
during! the, difetimes of, ther permit® 

(2) ~The price ,to)bel paid. to Alberta andjSouthe en, by 
Canadian Western Natural Gas Company Limited shall be the 
lowest price being paid by the applicant for gas under its 
gas purchase contracts. 


(3) The present condition of calculating transportation 
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cost from the nearest point of supply shall be continued. 

In elaboration Mr. Davies stated that the City desired 
amendment of the clauses in the permits dealing with the 
obligation of permittees to supply gas "at a reasonable price 
to any community or consumer within the Province" to include 
“public wWwti iitty "tas “they=-had some: doubt ‘as to whether a public 
utility Ws ‘erthern a community or-'consumer ."4t wished the 
wording “can reasonably ‘be so supplied by the Permittee” to 
be replaced by the words "in priority to any gas exported by 
it". During examination, Mr. Davies made it ee that he 
felt the provisions requested should apply to permits which 
may be granted to either Trans-Canada or Alberta and Southern 
and should apply to gas required by any consumers in the 
PEOVinces | 

im rebuttal Mr Blair ‘stated that® the first sand “second 
of the proposed conditions set out above were not acceptable 
to Alberta and Southern and would create insurmountable 
difficulties in other jurisdictions and cause financial and 
business) difiiculties*. 

In his closing statement, Mr. McNeill, on behalf of Trans- 
Canada, stated that "it could not get by with conditions 
suggested by the City of Calgary without the safeguarding of 
an arbitrator who would settle any dispute or clarification 
required in connection with either supply or price. We would 
suggest, sir, that this Board and the Public Utilities Board, 


as presently named, must be retained in those conditions." 


ys City of Edmorton 

The City of Edmonton intervened at both hearings and 
presented evidence at the Trans-Canada hearing through its 
witness, City Commissioner D. B. Menzies and at the Alberta 
and Southern hearing through Mayor W. Hawrelak. 

The City.of Edmonton at the first hearing supported the 
position of the Utilities Companies in requesting that the 
Trans-Canada application be denied. It stated that it believed 
"that future needs of persons within the Province can only be 
protected if the .thirty-year needs of Albertans get first 
priority from established and econamic reserves of gas". 

In reply to the questions, Mr. Menzies stated that the 
City was concerned both with supply and price of gas in the 
Edmonton area but that the City had not made any studies 
itself of the. possible effect on these by the granting of the 
Trans-Canada application. 

In opposing the granting of the Alberta and Southern 
applicatiom the City. stated that: 

(1) Low price fuel is of primary importance to the 
wanulLacturing industry, \two=thirds of which is, concentrated 
in the Edmonton area. 

(2) If industrial expansion continues, fuel requirements 
may exceed those provided for in Board estimates. 

(3) Permittees have received preferential treatment over 
Alberta consumers in that permit requirements are from estab~ 


lished reserves whereas the 30-year Alberta requirements are 
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From established reserves, reserves yet to be discovered and 
reserves presently beyond economic reach. 

(4) The removal from the Province jof large quantities 
of gas has resulted in an upward trend in gas prices. 

(>) Applications should be denied until such time sas 
full protection for the 30-year provincial requirements is 
assured from proven gas reserves within economic reach. 

(6) The Board should allocate gas in specific fields 
sufficient to ensure Edmonton area needs for the next thirty 
years to absolve it from direct competition for its gas supply 
with companies removing gas from the Province. 

Mayor Hawrelak stated that it was his purpose "to. tell the 
soard that they must be ultra-conservative in making certain 
that we have adequate supplies of gas and that they must be 
very optimistic as to what might be required by both Alberta 
and the exporting companies of gas from Alberta". 

The mayor further stated that the City believed that 
there should be a price differential between the price of gas 
for an extraprovincial market and gas for local use. He said 
Pimthink that natural gas to the people of Albérta is a’ sort 
of heritage......, and the people of Alberta ought to have 
the best possible use of that heritage for themselves and 


te eewe  DeLLleves that. Li 


Pom osteruiy. a he sald further 
Alberta we have a certain advantage in the low cost of fuel 


and we want to make certain nothing happens to that advantage 


in the years to come." In answer to a question by Mr. MacKimmie, 
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he stated "It is for their (the producers) own interests 
for future development that there should be a price 
differential for local consumption in Alberta with regard 


to that gas which is sold on the export market." 


6% City of Lethbridge 
The City of Lethbridge was represented during part of 
the Alberta and Southern hearing but did not present a 


submission. 


(Ps Sherritt Gordon Mines Limited 

Sherratt. Gordon, aymajor consumer ofsgasviat Fort 
Saskatchewan, intervened at both hearings. Evidence was 
presented at the hearing of the Trans-Canada application by 
Mr. W. H. Young, VaceePresident andi Managers and at ‘the 
hearing of the Alberta and Southern? application’ by Mr. | J. 
Ferguson, Superintendent of Administration. 

Sherritt Gordon outlined the background of events leading 
to its establishment in Alberta in 1952 principally because 
of the availability of low priced gas and the economic 
problense ity Paced with erespect = Co the eiteci or rising gas 
prices on itseoperations. 

The submission presented by Mr. Young stated that 
Sherritt Gordon opposed the granting of the Trans-Canada 
application because ofthe effect it believed this would 
have on the price of gas in Alberta, and on cross-examination 
he also dwelt upon the intervener's need of an assured supply 


of gas over the years. At the later hearing, Mr. Ferguson 
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stated, upon examination, "I would say that we are not 
against export as such, as long as there are sufficient 
reserves available for the use of, not only people such as 
ourselves, but all industry and consumers in Alberta, this 
is why we came to the Province, being assured that there 


would be, and that the price will not be too unduly 


affected by. those exports.” 


oe Canadian Petroleum Association 

The interventions of the Alberta Division of the Canadian 
Petroleum Association were presented by Mr. S. Stewart, 
Chairman, Alberta Board of Directors. He was assisted at the 
Trans-Canada hearing by G. Connell and at the Alberta and 
Southern hearing by G. Conneli, Z. Polrupa and O. Erdman. 

(i) Reserves 

CFA discussed the Lahee method of reserve estimation 
employed by it. Due to the rigid standards of the method, 
it maintained that a very conservative estimate resuited 
from its use and substantial appreciation of reserves in 
future years can be expected. It believed that if the Board 
reserve estimates (which is somewhat similar to the Lahee 
method and resulted in a reserve estimate of 32.9 trillion 
CUptGeureet) asuat December 31,1963, eee 4 to the estimate 
Cp 20.feet roi ion cubic feet by. CPA) were examined on the 
same basis, the same conclusion would hold, that the estimate 
was conservative and will always be subject to appreciation. 


The Canadian Petroleum Association expressed the opinion 


See 


that the Board's 1964 estimate of ultimate marketable 
reserves or 60OMtaoi80i trillion cubic feet: was very conser 
vative. It estimated the ultimate reserve to be in the 
ran eelteti tahoe 49:0 Foor ees0 ter ll liom cubdic: fee ti.cqT It, feoncluded 
that the attainment of these potential reserves was more a 
matter of providing exploration incentive than a matter for 
speculation as to whether the gas is contained in the sediments. 
(2) Use of Trends 
CPA stated that the whole controversy over the thirty- 
year provincial protection really revolved around the question 
of whether or not trend gas should be included and whether or 
not established reserves should include some "probable esti- 
mates", It was CPA's opinion that discovery trends can be 
projected well beyond the two years considered by the Board. 
In elaboration, Mr. Connell stated that CPA agreed with the 
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Board “S) use OLwturuy. per cent of probable reserves in 
arviving at established reserves and felt that the Board 
should use five to ten years of trend gas in its calculations 
of seserves available to meet provincial and extraprovincial 
requirements. 

(3) Economics of Gas Exploration and Production 

CPA regent ace results of a study made by a member 


company to analyse the effect of delay in gas sales on the 


economics of exploration and production. In the study a 





(2?) Mr. Connell said "fifty per cent." The Board uses a 
proportion) whi chess, msula)Jiya) buts noty invariably, fdaity 
pericent. 
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model gas field having the approximate characteristics of an 
actual foothills field was used. Three cases were considered 
with gas sales commencing 3, 13 and 28 years after discovery 
of the field. The discounted rate of return on investment 
for the cases was 10 per cent, 6 per cent and 3% per cent, 
respectively. The study showed that only when the sale gas 
commenced within thirteen years of discovery was there a rate 
ef return higher than ther cost, of (capital 


(4) Relationship of Oil and Gas 
Industry to Alberta Economy 


Canadian Petroleum Association took issue with the 
Utilities Companies submission that “in order toweattract 
Industry to Alberta and to broaden the base of the provincial 
economy, it is essential that prospective new industries be 
offered low cost energy supplies at stable and predictable 
prices." It believed that fuel costs are not a key factor 
in determining an industrial location. For Alberta to develop 
a diversified industrial base, it believed, there must be a 
sizeable local market. Until population growth occurs it 
will be necessary to concentrate on those industries which 
have a natural advantage in Alberta. Oil and gas production 
is such an industry and should be fostered rather than sub- 
jected to hindrances such as a deferment of marketing 
opportunities. 

CPA gave evidence of the contribution of the oil and 
gas industry over the period, 1947 to 1963, to the provincial 


treasury through sales, bonuses, fees, rentais, royalties 
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and “mineral vtaxea, © Lk alsa indicateadiits contribution? to 
the economic life of the Province through industry expen- 
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SRA Independent Petroleum Association of Canada 

A. H. Ross presented a brief on behalf of the Independent 
Petroleum Association of Canada at the Alberta and Southern 
hearing. 

IPAC supported the application of Alberta and Southern, 
subject to the qualification that the Board, using its present 
practices, determines that there is a sufficient supply of 
gas surplus to provincial needs. 

in regard to the Board's present practice, IPAC expressed 
the following opinions: 

(1) The Board has been conservative in determining 
past estimates of gas reserves. 

62), Athenee si sisuhlfetent sjwst ili cabron stosas sume ,thatea 
portion of gas now classified as beyond economic reach will 
be within economic reach within the next 30 years, and in 
fact 45 per cent of gas reserves considered beyond economic 
reach in the Board's June 30, 1953, report were connected to 
market by September, 1963. 

(3) The use of growth trends in estimating future 
reserves is justified in the light of past experience. The 
present Board policy of using two years of growth in reserves 
is very conservative. In enlargement, Mr. Ross stated that 


{PAC would consider some period between two and five years 


in length to be reasonable. 

(4) The Board's prediction of future provincial require- 
ments in the past has proven to be high in comparison to 
actual consumption and IPAC believes these predictions provide 
adequate protection of supply to Alberta consumers. 

(5) The deferment of gas markets will discourage pro- 
ducers in both the exploration for and development of gas 
prospects. 

(6) Removal of gas from Alberta has been and will con- 
tinue to be most beneficial to Albertans, considering expansion 
of job opportunities, government revenues and the bringing of 
gas to new communities which could not otherwise be economi- 


cally supplied. 


10. Westcoast Transmission Company Limited 
Westcoast was represented at the Alberta and Southern 
hearing, but restricted its participation in the proceedings 


to cross-examination. 


Iie MountaimaPacificyPipeline Ltd. 
Mountain Pacific was represented at the Alberta and 


Southern hearing but made no submission, 


12. Hudson's Bay Oil and Gas Company Limited 
Hudson's Bay Oil and Gas Company Limited intervened at 
both hearings. In each case it supported the applicant. 
With regard to reserves, Hudson's Bay said the Board's 


published estimates for developed fields in which it was 


interested were reasonably close to its own. The Edson 
‘leid, however, being recently developed, held greater 
reserves than ene Board's estimates showed. At the Trans~ 
Canada hearing, at which the Edson reserves were directiy 


involved, Hudson's Bay presented its reserve study for this 


id’, 
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Hudson's Bay said that it had increased its gas reserves 
in Che Prowinees py ithaca per Canteaince the first of J961, 
it gave evidence of the wells it had drilled and the money 
it had spent in exploration for gas during this period. 


Upon cross-examination, D. C. Jones, Vice-President of Hudson’ 
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Bay, gave as a reason, for the large exploratery efiort in the 


last two years, the indications, jin May, J962, that Trans- 
Canada was interested in purchasing additional gas and iater 
conversations with Trans-Canadaeee nat end. Hudson's Bay 
submitted that continuing incentive in the form of new and 
expanding markets was necessary to warrant large expenditures 
on gas exploration and Mr. Jones stated that if Traas-Canada's 
application were to be deferred, Hudson's Ray's efforts of 
this nature would slow down. He also said that some delay 
between the finding of gas and its sale was normal and 
resulted in modest returns on invested capital. Additional 
delays resulting from denial of permits would impair the 
capital-raising ability of those, engaged in gas exploration. 
Mr. Jones expressed the opinion that the revenues and 


ce 


industry, activity resulting trom athe removel of 246 from tie 
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Province would far outweigh , from the point of view of 
provincial benefit, disadvantages which may result from 
nominal increases in local. gas costs. 

Commenting on the Board's practice of using two years 
of trend gas in calculation of provincial reserves, Mr. 


Jones said the practice was a proper one. 


i3. Pan American Petroleum Corporation 

Pan American Petroleum Corporation supported the 
applicant at each of the hearings. 

ies Pan Rete n submissions contained reserve studies 
of three fields in which it is interested, Bigstone, Pine 
North-west and Marten Hills. Its evidence indicated that 
these studies were presented because for each field the Pan 
American estimate was substantially greater than the last 
published Board estimate and because the fields are now 
within economic reach. Speaking of the eoacdte reserve 
estimates generally, A. H. Denny, Pan American's Division 
Gas Sales Superintendnent, said they were conservative, and 
this, he said, occurred because the Board would not have as 
recent data as the operator and the Board did not use seismic 
information. 

In discussing the use of trend gas in calculating 
reserves, Mr. Denny pa eae the gas industry in Alberta had 
so matured that a period longer than two years could be used, 


and he thought five to ten years would be reasonable. 


i4. Shell Canada Limited 

Shell Canada Limited was represented at both hearings. 
At the Trans-Canada hearing, its participation was limited 
to cross~examination, but at the Alberta and Southern 
hearing it also presented a submission supporting the 
application. 

In the part of the Shell submission dealing with the 
volume of reserves, reserve studies were presented of 
certain fields in which Shell was interested and for which 
it had information not then, of public record. The-information 
was based on confidential seismic records and data obtained 
at recently drilled wells. The pools studied were in the 
Burnt Timber, Crossfield, Harmattan East, Jumping Potund, 
Jumping Pound West, Sarcee and Waterton fields. 

Shell submitted that there was a present surpius of gas 
reserves over the provincial requirements, existing permit 
commitments and the additional volumes requested in the 
subject applicataonsers inecalcularing EAA ae: reserves 
the trend of futurepdiscoveriessinatheinexta fives years 
should be considered. Reserves are found as a result of 
exploration. work that commenced,,onjthe average, seven or 
eight years before... J.;-F. Redmond, Vice-President anda 
director of Shell, stated that with such long range programs 
there was no reason;to,think that gthe five-year trend figure 
Boeke not be realized. Its use would’ be realistic ,and 


anything less conservative. With regard to provinciai 
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requirements Shell questioned the size of the industrial 
requirements for which the Utilities Companies would make 
allowances. 

Shell also. submitted that the granting of ‘the appltT- 
eations would be in ‘the public inte re's't “of the Province. 
~t would ensure substantial royalties, increased capital 
investment and employment in the Province and additional 
provincial revenues from lease sales. Conversely, denial 
of the applications would reduce the incentive to explore 
for gas and adversely affect revenues and employment 
opportunities. Shell claimed that a healthy oil and gas 
industry was more important to Alberta than industries 
which might be attracted by inexpensive fuel, but which so 
far had not been inclined to establish in the Province. 

While Shell recognized that it was the established 
policy that Alberta consumers be protected as to reserves 
and priee ,Sitspointed outtthat this* protectionsfound sip 
Alberta was unique. It suggested that the cost of holding 
back an inordinate or large reserve shouldn't be borne 
entirely by the producer, but rather by those who receive 
this protection. The best safeguard against unreasonable 
increases in the price of gas in Alberta wouid be the dis- 
covery of Sy oer new reserves, and this depended on an 
intensive exploration effort and on real inGenbivee to find 


and produce gas, 


As income from gas sales was used in part by the producer 


a Sie 


in the exploration torvowijergas and gawl phar, curtailment 

or deferment of income would reduce the exploration effort. 
It would also reduce the™producersY /opportunity ‘to obtain’ a 
reasonable rate of return on their investment. A deferment 
ef even a year or two would result in the holding back of 
expenditures that could be held back. Refusal to accept 


the markets available would involve a risk of losing them. 


LS .2 hea cr Oe CGoelitds. 

At each hearing Triad Oil Co. Ltd. appeared and supported 
the application. It has substantial hoidings in the Edson 
field menticned in the Trans-Canada application. 

Triad submitted that the granting of the applications 
was necessary to provide incentive for further gas exploration. 
[ts witness, J. R. Lacey, said at the Trans-Canada hearing 
that daringi’the lastetwororsthree yearsy70 pervcent*ofsits 
expenditures on exploration were gas-~directed. He said 
Triad's policy was’ to invest in exploration for the ‘purposes 
ef near term revenue, and that if the application was denied 
the intervener would v¥move right outvof the» gas exploration 


business." 


LGs Canadian Pacific Oil and Gas Limited 

Canadian Pacific intervened in support of the applicant 
at the Trans-Canada hearing. It stated that it expected to 
expend during 1964 approximately $5,200,000 in gas-bearing 


areas as compared with $2,100,000 in 1963. However its 
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witness, J. Fil Erey, siaid tthat, denial ot ithe appidicacs on 
would result in reduction of its investments in the explo- 
ration and development of gas in Alberta. 


The submission included a reserve study of the Rolling 


Hills area. 


se ae Canadian Industrial Gas Limited 

Canadian Industrial appeared at the Trans-Canada 
hearing for the purposes of cross-examination and argument. 

In its argument it said that although engaged in the 
suppiy of gas to industrial consumers in the Edmonton area, 
it did not opposelthe) appldicatiionzns Tt took i sismen withya 
suggestion it attributed to the Utilities Companies that 
there should not be competition for the industrial gas con- 
sumer, and said the way to insure that industries will 


receive relatively low cost gas was to have competition. 


18. wdamilton Brothers Canadian Gas Company Ltd. 

Hamilton Brothers intervened at the Trans-Canada 
hearing. As an interest owner in the Edson field it supported 
the application. Its witness, R. Emerson, said that if the 
application were denied Hamilton Brothers would stop explo- 
ration for gas, and the revenues it anticipates from the 
Edsene Piteldnwouldybe lost jtovit. 

When asked on cross-examination to comment on the 
Utilities Companies' ee that denial of' the application 


would ereatevanrincentiverntaloperatots tolfind symone vecas, 
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Mr. Emerson told of a reserve of gas which Hamilton Brothers 
and another operator had discovered in close proximity to a 
gathering system of Northwestern Utilities, Limited. They 
were unable to sell the gas to that utility on an economi- 


cally feasible basis. 


iS. Reyalite Ot Company, Limited 

Royalite intervened upon the Trans-Canada application 
and urged favourable consideration of it. It represented 
that it was a working interest owner in the Edson field and 
a Substantial producer of -as in the Prevince. Lt said 
approval of the application would create additional incentive 
for the exploration for and development of additional gas 


reserves. 


20. The Alberta Gas Trunk Line Company Limited 
Trunk Line was represented at the Trans-Canada hearing 


but did notvactively participate in “the. proceedings’. 


Zi. Uno=-Tex Petroleum Corporation 

Uno-Tex intervened only at the Trans-Canada hearing. 
Tt supported the submission of Hudson's Bay and thus supported 
the applicant.” Uno-Tex, since July. 30." 1965") nad expended 
over $3,000,000 in the Edson area on leases, reservations, 
roads and drilling. It said it wouid not have been so active 


in the area without the incentive of an early gas market. 


Tee 


22. The British American Oil Company Limited 

British American intervened 56 the Alberta and Southern 
application to request that the application be approved. 

aad tdiah American gave its estimate of marketable 
reserves of gas in Alberta remaining at the end of 1963, 
and said this estimate was in general agreement with the 
Board's estimates but changed in the light of development 
activity and reservoir evaluations available since: themyear 
end. In addition British American estimated the ultimate 
marketable gas reserves of the Province as in the order of 
PSO tein ition cubitce feet. 

British American's comments on trends in reserves 
growth were based on a study of reserves discovered in the 
fiveryear period from L958" to L962.) Discoveries sore i705 
were not considered as there was insufficient PiUEe Lor 
their development and appreciation. British American con- 
cluded thatijreturns for 196) cand, 1962 were ifaiurly iconetant 
atopo0 000 7cubie teet.for <cach siooty of expilomatonvadra) la ner 
but admitted that this figure projected over a long term 
would decline. It expected that, if present incentives 
continue, exploratory drilling will increase over the next 
five years. It looked for an average annual increase in 
Lecce GssOtringetits. perrodeOfeabout 2a5 trillion cubic feet, 

Concerning the use of trends in calculating established 
reserves, British American suggested that at least five years 


of trend gas should be considered. It was as reasonable to 


use trends in establishing supplies of gas as to use trends 
in establishing future requirements. Such use of trends is 
necessary to maintain the incentive to find and develcp gas 
reserves. 

British American said the success and continued growth 
of the oil and gas industry would contribute incentives for 
the location of other industries in Alberta. it intended:to 
continue aggressive erploration for hydrocarbons if adequate 
incentives were forthcoming for the risk capital required. 
if production of established reserves should be held back, 
it would make the exploration development an uneconomic 
venture. Denial of the application would cause a reduction 
in exploratory and development effort and a reduction in 
provincial revenues from lease sales and royaities, and would 


have an unfavourable effect on the provincial econcmy. 


232e0¢Canadian -Deihiveottabteds 

At the Alberta and Southern hearing, Canadian Delhi 
presented a submission as operator of Minnehik-Buck Lake Gas 
Unit No. 1. It supported the application. The submission 
contained a study showing reserves in the Mirnehik~Buck Lake 
area in excess of present contract obligations. Alberta 


and Southern provided the only existing market. 


24, CanadiangPina Oi tj bimited 
Canadian Fina presented a submission supporting the 


Alberta and Southern application. 


Canadian Fina referred to the surplus indicated in the 
Board's February report 3) and "stated “it's “opinion “that, with 
additional reserves discovered and developed since September 
30, 1963, there was suffiiteclent surplus to justify dmcreasing 
the applicant's total quantity under permit. The submission 
commented on Alberta and Southern's reserve estimates for 
the Pine North-west and Grizzly fields. 

Commenting on the effect the decision on the application 
would have, Canadian Fina said that, if the present shut in 
reserves were not marketed, exploration and producing companies 
would have no incentive to explore and would face the prospect 
of increasing idle investment. On the other hand, permitting 
removal of the surplus would encourage the discovery and 
development of gas reserves which would further assure supplies 
for local needs. 

Canadian Fina stated that when permittees were not con- 
tracting for gas for extraprovincial markets, the markets 
were limited and the price to producers eroded to a "distress" 
level. Commenting on the effect a price increase would have 
on locai consumers, Canadian Fina said that the price paid 
EO producers, represented only 15 to 20 per cent of the price 
to domestic consumers in Alberta. A healthy gas industry 
would benefit the Province through additional royalties and 
land bonuses and through increased employment and payments 
for goods and services. 


Canadian Fina took issue with the submissions of the 





(3) OGCB Report 64-1. Report on an Application of Trans- 
Canada Pipe Lines Limited under The Gas Resources 
Preservation Act, . lIs6, 


Utilities Companies, and stated that the measures advocated 
by them would not stimulate exploration effort, but rather 
lead to a.depression of the gas exploration effort. Upon 
crcss~examination, J. .E. Baugh, this intervener's witness, 
said Canadian Fina regarded the Utilities Companies estimates 
of possible growth in the requirements of local gas consumers 


to be exaggerated. 


No 
nr 
°. 


Great Plains Development Company of Canada, Ltd. 

Great Plains supported the application of Alberta and 
Southern. It stated that there need be no real concern about 
adequate gas supplies for Alberta, as local Soa sun ade have 
prior iclaim stio gash produced (inthe Province? "The “submission 
said that to forestall the removal of gas to keep the price 
down would be a detriment to the people of the Province as it 
would cause loss of provincial revenue, investment and job 
opportunities. Also Great Plains submitted that the incentive 
to sfand andedeveloppesacmis, the ability to sell it; ane 7a 


denial or lengthy delay of markets would slow down expioration. 


26. Imperial Oil Limited 
At the Alberta and Southern hearing, Imperial presented 
a study of the reserves in the Benjamin Creek (Waiporous 
Creek) field. Its witness, H. S. Simpson, stated that 
Imperial's current estimates of proved and proved plus 
probable reserves*in pools idiscoveréd before Detember 31, 1963, 


were 3025cdtrillion cubtetfedt and38 trillion~cubtic fect; 


Zit) Pachtie Petrol eume cetds 

At the Alberta and Southern hearing, Pacific, as 
operator of the Kaybob Notikewin Unit No. 1 and as working 
interest owner of additional gas reserves in the Kaybob 
area, presented a study of gas reserves in the Kaybob and 


Kaybob East areas. 


28, SoconyeMobpit Ol) of (Canada, Ubd. 

Socony Mobil, as a major interest owner in the Carson 
Creek Field and the Carson Creek North Field, supported the 
application of Alberta and Southern. It said that granting 
of the application would eliminate the necessity of com- 
pressing gas from the Carson Creek North Field for storage 
in the Carson Creek Field and eliminate chile possibility that 
such gas may exceed the storage capacity. Some data regarding 


the Canson Creek Field were supplied with ithe submission, 


29° setenneco Oli) 6eMinernsals tGtd, 

Tenneco, acting as agent for Tenneco Oil Company, 
Supported the application of Alberta and Southern and stated 
that if the application were denied its principal would need 
Bou recone. cersitswpoliey, ofiactive exploration for gas 
reserves, Dec woudd  look,.forsgascif ity could» seewhere, it 
would start selling relatively soon. 

Tenneco referred to Tenneco Oil Company's interest in 
the Crossfield Elkton Unit and supported the submission of 


the unit operator, Shell Canada Limited. It said this 


i 5 


reservoir was underproduced in relation to reserves committed 
Lo Leon brace, 

Tenneco supported the concept of trend reserves as 
predicted by the Board and said it provided an incentive to 
explore and develop additional gas reserves. As between a 
two-year and a five-year period of trends, its witness, 


R. H. Byers, leaned toward the five-year period. 
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VI FINDINGS 


Yne Board having heard publicly the applications under 
The Gas Resources Preservation Act, 1956, of Trans-Canada 
Fipe Lines Limited and Alberta and Southern Gas Co. 1g el tera 
and having studied the evidence submitted by the applicants 
and the interveners at the public hearings, and having 
regard-to0 the Advicewotalt= statieutoyitse, owne knowledge , 
end £3 its esespons@bitinveundensthe, Acts, finds: as,ifollows: 
eo: IN THE MATTER OF THE ESTABLISHED RESERVES 

OF GAS IN THE PROVINCE CF ALBERT 

The Board estimates the estabiished reserves of market- 
ablé gas in the Province yar Altbewta, as: af June 30, 19642 
$0 Oe (30 elk biinkela On 2 CU bac feet Cequivalent sto 937 46 tribidon 
agkic feet of 1000 Btulgas), Of this total, some 3.4 
erillion subicatect “equivelent o jath,trillion cubic .feet 
of 10600 Btu gas) represent reserves presently considered to 
be peyend economic reach. The current estimate represents 
an incresse of some 2.8 trillion cubic feet since December 
eR ae Mays ie 

Decails of the Board's estimate are presented in 
Appendix a. 
ae IN THE MATTER OF THE TRENDS IN EXPLORATION 

AND THE GROWTH OF RESERVES OF GAS iN ALBERTA 

To June 30, 1964, the cumulative average growth in 

initial marketable reserves of gas due to new discoveries 


and to appreciation of previous discoveries has been at a 


Bie Ia 


long ‘term rate of somexZ. So tridtion cubic feet (per year. 
Over the past two years the annual rate has been very 
slightly in excess of. the long term rate, being 2.6 triition 
cubic feet. The Board is confident that the Province may 
reasonably count upon additional reserves in the amount of 
5.0 stniLivon cupie feet. =— equivalent to those that would be 
developed in a two year period at the long term growth rate. 
are IN THE MATTER OF TRE PRESENT AND FUTURE 
REQUIREMENTS OF ALBERTA FOR GAS AND THE 
PRESENT PERMIT COMMITMENTS 

The Board estimates the requirements: of Alberta for 1000 
Bta*eas for “the thirty“year period, July 1, 1964, to June 30, 
1994, to be some 10.3 trillion cubic feet with a peak day 
requirement in the thirtieth year of about 2.5 billion cubic 
feet. For comparison, the Board's estimate presented in its 
report of February, 1964, to the Lieutenant Governor in 
Council, indicated the requirements for a thirty-year period 
commencing October 1, 1963, to be 8.74 trillion cubic feet 
with a terminal year peak day of 2..:3 billion cubic feet. The 
earlier estimate was prepared on the basis of evidence pre- 
sented at hearings during and prior to 1959, while the present 
estimate takes account of evidence submitted in the 1964 
hearings. Further, the present estimate includes 0.6 trillion 
cubic feet of gas as fuel for The Alberta Gas Trunk Line 
Company Limited system and for process shrinkage at the 
Empress plant. This volume was previously considered as part 


of the permit commitments. 


The remaining commitments as of June 30, 1964, associated 
with permits issued for the removal of gas from Alberta total 
SOMeé” [Wy omial tion CubiauLeer of LUOUSBRLU gas. 

A discussion of the Board's study concerning the future 
requirements of Alberta and details of the remaining permit 
commitments are presented in Appendix C. 

4. IN THE MATTER OF THE MEETING OF THE 1964 
TO 1994 REQUIREMENTS OF ALBERTA TOGETHER 
WITH THE PRESENT PERMIT COMMITMENTS AND THE 
“RESULTING SURPLUS 

The Board estimates that reserves totailing some 16.1 
trillion cubic feet of 1000 Btu gas are necessary to meet 
the annuai and peak day requirements of Alberta for the 
thirty=year period, commencing July 1, 1964... In’ addition, 
the Board estimates that some 18.7 trillion cubic feet of 
1000 Btu gas are. required to meet the present permit Eommile © 
ment stage OQue the better, sore 3... tri iiton cubic teet* are 
that gas which is estimated to be necessary to protect the 
maximum daily delivery rates authorized and anticipated 
under the permits. 

The Board estimates the reserves of gas available to 
meet the thirty-year requirements of the’ Province’ and: the 
remaining permit commitments to be 40.4 triliion cubic feet. 
This figure includes. l 6 Crril ition scubic lve Ooi frre wes (ap 
lished reserves now considered beyond economic reach but 
which the Board is confident will become within economic 


reach during the thirty-year period. Based on its studies 


mo ce 


and on the history of the past three or so years during which 
time seis do billion cubic feet of the established reserves 
considered to be beyond economic reach have in fact been or 
can now be connected to:market, the Board does not consider 
the use of this gas to meet a portion of Alberta's future 
requirements to in any way affect the long term protection 
afforded Alberta's consumers. 

In Whi as: the reserves of 40.4 trillion cubic feet 
include 5.0 5trillivon cubic feet corresponding with (twomyears 
growth at the long term growth rate. Having in mind the 
provisions of The Gas Resources Preservation Act, 1956, more 
than fifteen years of trend history, and the suggestion of 
many interveners at the hearings that at least five years 
trend gas be used in assessing the availability of gas to 
meet Alberta's requirements, the Board believes the use of 
two years' growth is justified and conservative. 

On this basis, the Board estimates the surplus of gas 
WiUhttnebne. Province sto ibe (5..6 triliton cubiceiéetearter 
allowing for protection of deliveries at the maximum daily 
rates authorized and anticipated in the permits. Upon 
Gta 2. LOmsot) thes permits a further 3.2% trillion .cubic feet 
would become surplus. 

Details of the Board's analysis of these matters appear 


in Appendices D and E. 
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“e IN THE MATTER OF THE APPLICANTS' REQUESTS 
FOR AUTHORIZATION FOR THE REMOVAL OF ADDITIONAL 
QUANTITIES OF GAS AND THE SURPLUS WHICH WOULD 
RESULT IF THE REQUESTS WERE APPROVED 
Trans-Canada requested authority to remove an additivucnal 
2.430 Eri ionecuplemrtoct. «consisting of 05330 tribklion cupic 
feet from fields included in its present permit and 2.150 
trillion cubic feet from new fields. The Board disagrees 
slightly with the applicant's estimate of reserves in the 
new fields and in some of the permitted fields. The Board's 
estimate of the reserves available in both types of fields 
in excess of the amount now authorized is 2.440 trillion 
cubile Leer. 
Alberta and Southern requested authority to remove an 
addi Us0nolee. eee rit VOmeCcupDLCc L.eeuarrom tlelds now) inet s 
permits and from nine new fields, an amount es than that 
estimated by the applicant and the Board to be available in 
the fields. 
The Board finds that the additional volume of gas 
requested by Alberta and Southern and the Board's estimate 
of the additional volume available in the fields requested 
by Trans-Canada, totalling 4./62 trillion cubic iceteismean— 
plus to the present and future annual and peak day require- 
ments of the Province and may be produced within the requested 
term - although the reserves would not support full deliver- 
ability for the last several years of the term. 
Were both those increased volumes requested by the 


applicants approved, the commitments of all permits would be 


~ yA - 


increased from the present 18.7 trillion cubic feet of 1000 
Btuieass Giiwhich Sil’ trillvon eubic Peet a's for the pre- 
tection of deliveries at the maximum days authorized and 

aned cipated in the permits), Gowea2) tril ld on cublcewoc te 

of whieh -2..Gcbriligon cube feet would tbe for ther protectnan 

of the maximum days which the Board believes could be supported 
by thestields *involwed.) Dhey reduction from 3.71 ee Zp0@ tide eon 
cubic feet occurs because an increased proportion of the total 
quantity of gas under permit would be produced at maximum 

rates Limited by field productivity and good engineering 
practice, rather than by permit stipulation. As a resulim less 
Cushion gaSads, required in) the texminaly year’ ~insaddas tion, 

ibe reserves required to meet Aiberta's thirty-year require- 
nents would be adnereased by 0.2 trillion cubic feet tor 26.3 
trillion cubic feet. This increase represents the gas re- 
quired by The Alberta Gas Trunk Line Company Limited system 

to move the additional volumes requested and increased process 
shrinkage at the Empress plant. 

Lis Would leave-2 strplwsaof eas of 10799 trill vonwcupue 
feet having regard to the gas required to protect the maximum 
days authorized and anticipated in the permits. This surplus 
would be increased by 2.6 trillion cubic feet upon expiration 
ot the, permits. 

Details of the Board's analyses relating to these 


matters are presented in Appendices D and F, 


6. IN THE MATTER OF ANOTHER ASPECT OF THE 
APPLICATION OF TRANS-CANADA PIPE LINES 
LIMITED 


The request).that the existing and the 
newly applied for permit be consolidated 
into one. 
The Board recognizes that consolidation of the permits 
would give the applicant. greater operating flexibility and 
that 2t cowld bemdone wrehout risk to the, protectilonwjar 
Alberta consumers. 
This aspect sof the application 1s discussed in Appendix 'G, 
12% IN. THE MATTER OF CERTAIN OTHER ASPECTS OF 
THE APPLICATION OF ALBERTA AND SOUTHERN 


GAS €O 7 ELD: 


(1) The request for an extension in the term 
Of Ut sSapresent permits, 


The Board agrees with the applicant that an extension 
in the term of the present permits is necesséry to permit the 
applicant to’ remevem the additional weas=applied. for. Thisiis 
because of the addition to reserves and the delivery character- 
istics of the fields and the contracts which Alberta and 


Southern has entered into. 


(2) The request that the permits be consolidated 
in. COC One>. 


The Board recognizes that consolidation of (tie) permies 
would give the applicant greater operating silexibi eye 


that it could be done without risk to the protection of 


Alberta consumers. 


(3) The request that the Parkland Field 
be deleted from the present permit. 


The Board agrees with the applicant that the Parkland 
Field is now incapable of producing gas; andy there pore, 
that the field should be deleted from the permit. 

(4) The request that some flexibility be 
permitted in the daily volumes authorized 
in the permits. 

The Board agrees with the applicant that for the purposes 
of alleviating temporary operating problems caused by pipe line 
or equipment fettere. the volume of gas that may be removed 
in any one day be 110 per cent of the maximum day volume 
specified in the permit. 


These aspects of the applications are discussed in 


Appendix G. 


Oh: IN THE MATTER OF THE DISPOSITION OF THE 
APPLICATION OF TRANS-CANADA PIPE LINES 
LIMITED 


All tnings considered, the Board is prepared, with the 
aputoval Jor the tieutenant Governor an Counecid 7 bo rescind 
the existing Permit No. TC 64-5 and to issue a new permit 
to Trans-Canada Pipe Lines Limited authorizing it to remove, 
including the volume removed under its present and its earlier 
Pentt ton enl0GU tri tlion cubic feet of gas from, Alberta, the 
permit to be in the form shown in Appendix H and subject to 


the terms and conditions therein contained. 
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9. IN THE MATTER OF THE DISPOSITION OF THE 
APPLICATION OF ALBERTA AND SOUTHERN GAS 


COME LuUs 

All things considered, the Board is prepared, with the 
approval of the Lieutenant Governor in Council, to rescind 
the existing Permit No. AS 59-1 and Permit No. AS C028 aid 
to issue a new permit to Alberta and Southern Gas Co. Ltd., 
authorizing it to remove, including the volume removed under 
its present permits, 6.450 trillion cubic feet of gas from 
Alberta, the -permit, toy be. in, the, form shown) in Appendix: 1 


and subject to the terms and conditions therein contained. 


Respectfully subdmitted, 


GoW. Govier, P. Eng. ,; 
Chairman. 


Ate lea Manyliki,) Pw Bneee, 
Deputy Chairman. 


Vo Mil bards 
Board Member. 


Dated at Calgary, Alberta, 
this 10th day of November, 1964. 


—_ Ae ) ’ 
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APPENDIX A 
THE ESTABLISHED RESERVES OF CAS IN ALBERTA 


The Board estimates that the initial marketable reserves of 
gas in Alberta have increased from some 36.7 trillion cubic 
Feet as of December 31, 1963, to some 39.8 trillion cubie feet 
as of June 30, 1964, = an increase of 3.1 trillion cubic feet 
during the six-month period. 

Lomiunewi0, 1964, a total of some 4.1 trillion cubic feet 
of marketable gas have been produced, 0.3 trillion of which 
were produced during the first six months of 1964. 

The remaining marketable gas at June 30, 1964, is estimated 
to ber on Jatratison, cubic teen Cequivalent, to 937 76\ltriillion 
cubic feet of 1000 Btu gas), an increase of some 2.8 trillion 
cubie feet since December 31, 1963. Of the total of 35:27 
trillion cubic feet, the Board considers that some 32.3 
trillion cubic feet are presently within economic reach. 

LHe malfor portion of the substantial increase is due to 
the appreciation of discoveries made in previous years, and to 
the re-evaluation of reserves, particularly in the western 
or foothills area of the Province.’ At) both hearings, the 
Board received considerable evidence from operators giving 
information previously not made available. This evidence 
consisted primarily of the operators' interpretation of seismic 
data to delineate the areal extent of gas bearing formations 
in a number of areas. Historically, the Board has given some 


weight to seismic evidence when estimating the reserves of gas. 


But, prior to the recent hearings, the amount of seismic 
information available to the Board was very limited. in 
its present estimate of reserves, the Board has continued 
its policy sof giving) partial weteht io seismic interpretation 
of the areal extent of pools. 

The number of new discoveries during the first half of 
1964 was not much different from what has been experienced 
in the past few years. The Board's present estimate of the 
new reserves of gas discovered during the first six months 
of 1964 is some 140 billion cubic feet. Notwithstanding 
the low reserve, and having in mind the very early stage of 
development of the new discoveries - in many cases only 
the discovery well has been drilled - and the evidence 
presented at the hearings by operators suggesting that some 
of the recent discoveries are expected to result in large 
reserves, the Board considers the finds of the first half 
of 1964 to have a greater likelihood of being developed 
into sizeable reserves than have the discoveries of His deh >t 

The Board, in its estimate of reserves, considered 
evidence presented at the hearings by Trans-Canada and Alberta 
and Southern, and by the operators both at the hearings and 
at various times during the year, as well as studies of its 
staff. 

The applicants' and the Board's estimate of the reserves 
of initial established marketable gas in the fields from which 


each applicant is now removing or expects to be removing gas 
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and the areas from which they have applied to remove gas 
are compared in the following tabulation: 


Applicant's Board's 





Fields and Areas Estimate Estimate 
Controlled by Scr Dost 
Alberta and Southern 6.9 a3 
Trans-Canada 2026 Ligedl 
1935 19.4 


While there is general agreement in the overall estimate of 
reserves, there are differences in the estimates for some of the 
individual fields. Furthermore, operators active in certain of 
the fields and areas presented detailed estimates of reserves, 
which, in some cases differed from those of the applicant and 
the Board. The more significant differences and the reasons 


for variation are presented in the succeeding tabulation: 


Initial 
Established 
Reserves 
Field or Area Zone Estimator Bcf Remarks 
Atlee-Buffalo All zones Trans-Canada by Trans-Canada's 
Board 146 estimate is for a 
limited area. 
Bigstone Leduc Alberta and Operator's and 
Southern 364 applicants' area 
Trans-Canada 337 is based on 
Pan American 432 seismic data and 
Board 250 is greater than 
the Board's. 
Burnt Timber Mississ- Shell oa Be Shell area based 
ippian Board . 250 on seismic and 


is greater than 
Board area. 


Field or Area 


Crossfield 


Crossfield 
East 


Edson 


Gilby 
Hussar 


Kaybob 


bad 


Minnehik-Buck 
Lake - Wilson 
Creek - Blind- 
man River 


Pine North- 
west 


Olds 


Zone 


Turner Valley 


All zones 


Mississ- 
ippian 


All zones 


All zones 


Notikewin 


Mississ- 
ippian 


Leduc 


Wabamun 


Estimator 


Shell 
Board 


Trans-Canada 
Board 


Trans-Canada 
Hudson's Bay 
Board 


Trans-Canada 
Board 


Trans-Canada 
Board 


Alberta and 
Southern 
Pacific 
Board 


Alberta and 
Southern 
Board 


Alberta and 
Southern 
Trans-Canada 
Pan American 
Board 


Trans-Canada 
Board 


Initial 
Established 
Reserves 
Bcf 


1113 
1000 


314 
220 


1956 
1897. 
1500 


643 
540 


615 
482 


SYS) 
347 
240 


574 
455 


152 
174 
191 
100 


369 
250 


Remarks 


Shell area 
larger than 
Board's. 
Difference in 
engineering 
factors. 


Difference in 
area and 
engineering 
factors. 


Board's area 


less than 
Hudson's Bay's 
and Trans- 
Canada's. 


Difference in 
areal extent. 


Difference in 
areal extent. 


Difference in 
areal extent. 


Difference in 
areal extent. 


Applicants' 
Pan American 
area based on 
seismic; 
Board area 
smaller. 


Difference in 
areal extent. 


and 


Field or Area 


Princess 


Provost 


Waterton 


Wildcat Hills 


In addition to the preceding estimates, 


Zone 


All zones 


All zones 


All zones 


Mississ- 
ippian 


Estimator 


Trans-Canada 
Board 


Trans-Canada 
Board 


Alberta and, 
Southern 
Shell 
Board 


Alberta and 
Southern 
Board 


Initial 
Established 
Reserves 
Bef 


110 
7a aE 


741 
555 
964 


1296 
1260 


434 
250 


Remarks 


Board area 
greater than 
Trans-Canada's. 


Difference in 
areal extent. 


Alberta and 
Southern has 
smaller area 
and different 
engineering 
factors. 


Difference in 
engineering 
factors. 


the applicants and 


some producers presented estimates for certain areas not now 


included in permits nor requested be included. 


Remarks for the 


areas where significant differences in the estimates of the various 


estimators are presented in the following tabulation: 


Field or Area 


Jumping Pound 
West 


Zone 


Mississ=- 


-ippian 


Estimator 


Trans-Canada 
Shell 
Board 


‘Initial 
Established 
Reserves 
Bcf 


440 
869 
700 


Remarks 


Trans-Canada 
estimate made 
before two 
additional 
wells drilled. 
Shell's area 
is based on 
seismic data 
and is larger 
than Board's, 


Field or Area 


Marten Hills 


Marten Hills 


Rolling Hills- 
Alderson 


During the 


Zone Estimator 
Trans-Canada 


Wabiskaw 


Board 


Trans-Canada 
Pan American 
Board 


Wabamun 


Trans-Canada 
Canadian 
Pacific 
Board 


Second White 
Specks 


period January ~b to June 30, 


Pan American 


Initial 
Established 
Reserves 


Bcf 


614 
1035 
450 


411 
580 
200 


139 


210 
100 


1964, 


Remarks 


Board's proved 
area consider- 


-ably smaller 


than Trans- 
Canada's or 

Pan American's. 
Pan American 
considers 75% 
of probable 
reserve in 
established 
reserve; Board 
and Trans-= 
Canada use 50h. 
Pan American 
engineering 
factors differ 
from that used 
by Board and 
Trans-Canada. 


Difference due 
to reasons 
similar.to 
those discussed 
Opposite 
Wabiskaw zone. 


Difference in 
area extent. 


in the Province 


as a whole, there have been a number of discoveries and some changes 


in the estimate of remaining marketable reserves in certain of: the 


previously known pools. 


in the following tabulation: 


The more significant ones are indicated 


A-/7 


Board's Estimate 


as of 
Dec.31 June 30 
1963 1964 Change 

Area Zone Bcf Bcf Bcf Remarks 

Beaverhill Lake- Pressure decline 

Fort Saskatchewan Viking 300 434 +134 study indicates 
a common re-. 
servoir. 

Benjamin Creek Mississ- 

ippian 50 150 +100 Formerly called 
Waiporous Creek. 
Additional data. 
Bigstone Leduc 50 250 +200 Additional data. 
Burnt Timber Mississ- 
ippian 120 250 +130 Additional data. 
Carstairs Mississ- 
ippian 834 700 -134 New drilling. 
Crossfield Mississ- 
ippian 1359 1540 +181 Additional data. 
Edson Mississ- 
ippian 900 1500 +600 New drilling. 
Jumping Pound 
West Mississ- New drilling 
ippian 100 700 +600 and additional 
data. 

Marten Hills Wabamun 40 450 +410) New drilling 

100 200 +100) and additional 
data. 

Pine Creek Leduc 464 oy -143 Disappointing 
reservoir be- 
havior. 

Waterton Mississ- 

ippian 673 1085 +412 New drilling 
Wabamun 197 126 - 71 and additional 
data. 


The Board's estimates of established reserves are presented in 


Table A-l. The table does not show individually fields or areas 


A-8 


having a Saree ee reserve of less than ten billion cubic feet 
unless the reserve is supplying a market. However, the sum of 
these reserves is shown at the end of the table, and is included 
in the provincial total. The location of the fields and areas 


contained in Table A=-1 is shown on Figure Ae-l. 


"HOWSH OIWONODS 
GNOAS8S G3SYaaIS 





-NOO ATLNSS3Yg € 0z01 € - g 6/01 4H NOWY avy 
*ALITILA 
WOO1 S311ddNs h Of01 h l S S/S 9 SGidVy ONYX VOSYSVHLY 
6 0z01 6 = 6 6/02 LL dANvg 
Si 0zZ01 Sl = Sl 5/02 6€ ON THI A 3d0 14S LNY 
"HOVSY ODIWONOOS 
GNOASE GSayYsaIs 9 OF LL SG - S O1/Sk Z G3LV100SSY AXNSIN 
-NOO ATLNSS3Yq LL 0601 one = OL S/Ol 7A 3yOWs 1V1g WS X1y 
"di YaMOg 
AYVOTY) ONY 
C3LIWI] S119 
NV IGYNY¥9) HLYON 
Ol ai10s sv9 nz +0901 €2 18 Oll G/OL 0Zl SYUOWN IVIg IvsVg YSGNVXS1Y 
"HINOS AYULNYG 
OST1I¥9 ATIYSWHOS 
V3uV SQN ION | 9 oOool 9 - 9 G/02 g anys | mog 
"HOVSY OIWONODS 
GNOARS G3ay¥saCIS 
-NOO ATLNSS3Yg 001 G66 001 - 001 01/02 Onl S034 
; 3LIHM GNOO3S NOSY3SQN1y 
a "O17 ANY dWO9 ral O40! ral € Sl 01/01 61 NV idd iSSISS IW ae 
7 S¥9 YNYLNOW Lt OnOL LL L a G/02 91 $111g9-LSUNENNS 
4 NY LOVNY9 Z 0001 zZ - Z 6/01 2 STII ANNY 
O1 alos s¥9 h 0001 h lL G G/Sk 9 oavuo109 1vSVg 
4 0001 4 . h G/0Z S GNY1S| MOg Na ay 
"HOVSY SOIWONOOS 
GQNOA38 GSxs0IS 
-NOD ATLNASSYg LL 0601 OL - Ol G/S1 ZL aYOWYN IVIg IvVSV¥g 1sVj NOSSHOY 
"OSL IWI 
*SaILITILA gl OAL! 91 0z §S/Sh 18 NOI1LNI0g Onda 
NYS LSSMHLYON A 0201 2 G SZ G1 /02 Zé 3YyOWd IVIg IWSVg 
OL alos SVX € 0z0l € = € G/S2 H ON INIA NOSSHOY 
S¥YYW3U 409 Seis) 499 499 499 1N39 Yad joa 3NOZ yauy ud a1314 
"14°Nd Y3d 43d Aig 4961 ‘O& 3NNr 4961 ‘O6 3Nnnr sv9 JOVIYNS/YIOAYASSY 39V1d NI SV9 
Nig 0001 INWA Ol O1 a30NGOdd  31aVLayuvW $3SS01 WILINI 
ly sv9 ONILV3H SV¥9 J1GVL3NUVW SVD 319VL3yuvW SS WILINI 
JIGVISYYWW =O SLYWILS3 ONINIVYW3Y 
ON INI VW3u 
(O01) (6) (8) (2) (9) (S) (4) (g) (2) (1) 


n961 ‘OE 3INNf ‘W1YAdW NI SVD 4O SIAYSSIY G3HS1TeV1S3 


L-¥V 31aV1 


© 
a 


i 
<= 


00g 0001 00€ = 00€ 
*M33N9 SNOMOdI¥M 
a311¥9 ATHaWHO 4 191 0201 OS\ 3 Oct 
Z 066 z = Z 
*HOVSY O!1WONOO] 
QNOA3S aauaais 0g 066 0€ = 0€ 
-NOO AILNASSYYg q O4OL h > t 
ce OZ1i 02 = 02 
Qs OOOL 0S = 0S 
Z 0001 4 = Z 
"a17] Sv 
WLYLSNGN | 
NUSLSSM—-C ly 
ONY O3LIWIT 
*Ssa1LiITitg 
NUSLSSMHLYON € 0001 - € = € 
Ol Q10S SV95 HEA 0001 hE t 99 00S 
oh +050) On = Of 
*HOVSY OLWONOODS 
GNOASS G3yuaGI1s Z 0501 @ = é 
“NOD ATLNES3ug 8 0201 8 = 8 
*"HOVSY OIWONOOS 
GNOARS GaYusaIs Zl : 0ZZ1 OL = 01 
-NOO ATLNESSYY Ol O46 OL Ol 
/A| O9L1 Sl = Sl 
*"HOVSY OIWONCOZ 
ONOARS G3yusa01S | 0246 1 = 1 
-NOO ATLNSSSY Gl 046 Sl = Sl 
"ALIMILA 
4¥9071 S3iiddNs HE 096 Sé = GE 
"OSLINIT 
SANI] 3dig oS *096 4S | GS 
VGVNV)-SNVU] 9 0201 9 = 9 
Ol alos s¥9 92 *096 64 9 G8 
"ALITMILA 
W001 s3!iddNs L 0001 t | G 
SMYVW3Y 409g "la “nO ,498 498 409 
"14°ND Yad Yad N1g H96L O& JNNf 48964 OF INNS sv9 
nig Ooo SNWA Ol OL Q39NGOYd = FJIWVLAVW 
lV Ssv9 ONTIVSH =SV9 ATGVLSNYVW «SVS J19VL3NuvW WILINI 
AVVLINYYW CSLVWI1s3 ONIN IVW3Y 
ININIVWSY 
(O01) (6) (8) (2) (9) (S) 


S2/01 


02/02 
OL/St 


G/St 
S/S2 


S/01 


S/St 
9/02 


S/S1 
S/S1 


0S/s1 


9/02 
G/S2 


0€/S1 
S/S 
G/02 


G/S\ 
G/02 


S/02 
G/02 
S/St 
G/S2 
S/O} 
IN39 U3d 


OrR 


@ 
309 


JOVIYNS/YIOAYSSIY JOVId NI SV¥9 


S3SS01 


(4) 


WILINI 


(€) 


ong34 


NV Idd ISSISS IW 


GaLY 100ssy 
3YOWY IVIg 
3uOWY IY 1g 

ONIMEA 


NV idd 1SSISS IW 


ONIHLE9 
NIMAy1LON 


3¥OWY I ¥1g 
ONIMIA 


NOW Sv M 


3uOWY IV 1g 
ONIMIA 


aaivioossy onda 
3uOWN IVIg IvSsYg 
GaLy 100Ssy 
BYOWN IVIg IVSs¥g 
oavYo10) “vsvg 
anys | Mog 

MBAIY WTI 
3YuONN IVIg IvS¥g 


Oavyuo10) IWsvg 
aNY1s| Mog 


NOWY 8¥M 


INQZ 


(2) 


YSAlY GNY1d3g 


W33N9) NIWV ENS 


anv] TWHSTI3g 


Ao113g 


NYMSHOLYNSYS 1YO4 
-3NV7] T1IHNBAVag 


w33u) YSAVAg 


31Mvg 


MVHS 


AULNYG 


o1v34Ng-331Ly 


ASV] VOSVSYHLY 


V3uy yO d13a/4 


(1) 


se Bel 


"ALITMILA 
W001 s3itddns 


"GSLIWIT 
*Sai1imiin 
NYS LSSMHLYON 
OL GIOS sv49 


"HOV3Y OIWONODS 
QNOAZS Gayuszats 
-NOO ATLNASSYg 


"HOVSY OIWONODZ 
GNOARS Gauaais 
-NOO ATLN3S34g 


"G17 ANVdWO4 
SV) ¥NY LNOW 

NY 1GVNY}) 
OL atO0s s¥5 


"CSL INI 
$3N1] 3did 
VOYNY9-SNVUL 
01 alos s¥9 


*HOV3Y O1WONOOS 
GNOARS G3usa1S 
-NOO ALNSS3¥g 


S8VW3au 


(01) 


Z 086 Z zZ h 
Onz 0221 261 66 02 
B68 0zZ1 22é g oe 
L 0011 | g r 
2 0S01 zZ : 2 
6 0011 9 “ 8 
2 On01 2 E 2 
| O11 L = 
gl 0011 rat - ral 
8 0201 g 2 Ol 
ZI 0001 21 gl og 
S 0001 S - S 
91 0001 91 02 
91 OLOl 9 L dl 
Le 0201 Se - Ge 
Z 0201 Z 2 
Sz 066 G2 : SZ 
162 +0L6 00€ 0s ose 
862 086 02 : 02 
g 0S01 g : S 
62 OnLl G2 - 62 
ZZ 0011 02 - 02 
LL 0801 Ol = Ol 
Zh 0801 LL 4 LL 
SI 0201 S| = Sl 
498 "1d "No 40a 40g 498 
"14°Nd Yad Y3d Mla A961 ‘OE aNNr 4961 ‘OE aNNe s¥9 
Nig 000 3NTVA Ol Q1 o30NdONd 3 7aV13YYW 
ty SVJ ONILW3H = SVD._-FTGVLANYWW «SVD FTAVLSNUVW = WILINI 
FTAVLANYVW OSLYWIIS3 = ONIN IVY 
ONIN IYWSY 
(6) (8) (2) (9) (S) 


¢/02 S 
S2/04 01s 
G1/01 OGh 
O1/S1 ¢ 
O1/S1 5 

5/52 Lt 
5/32 g 
5/02 L 
¢/01 tt 
s/S1 Zz 
6/01 SE 
s/S\ 9 
¢/S\ Sz 
S/SL 12 
¢/S1 gk 
G/52 g 
s/S1 le 
¢/S\ Ofh 
S2/S1 066 
0n/S! Ol 
s/01 62 
¢/0L 62 
O1/St gL 
¢/S| ul 
06/01 nz 
IN30 ¥3d 499 
3OVIUNS/YIOAURS3Y 3OVId NI S¥9 

$3SS01 WILINI 
(4) (€) 


ayoWY 1¥1g 


NO1LATO0S Onda} 
aaly100ssy ond34 
BYOWY IV1g 
ONIMIA 


3uOWN IVIg T¥Svg 
ONIMIA 


NV iddISSISSiW 
W11813q 

NV Idd ISSISSIW 
$I119-LsansNnns 
3111 ANNY|) 
oavuol0) ivs¥g 
GNYIs| Mog 


3uOWN IVIg IVSVg 
ONTNIA 


ANON IVIg IvSs¥g 


ONIMIA 

onda} 
NOWY SYM 
NY93 ANNG 
ONTHLS9 


NV Idd ISSISS IW 
BuoWY I Vg 


NOW a¥ M 


INOQZ © 


(2) 


37171 AANNOG 


N379 3INNOg 


anv] ando 710g 


g901YaN 1g 


BLiNg yOvIg 


3NV] NUBLLIg 


SSOTGNig 


SNOLSSD Ig 


AVHOD 1g 


18am YaAly GNVIUag 


yauy yd 01313 


(1) 


"QSL iW S¥9 


WiHisnan] 
NY LOYNY) NOILAIOS ONY 
OL Q10S s¥g oe 0201 Li 8 Sc G/02 Se a3 Lv 190ssy 
3uOWs IY1g OVWNYN-T1SaedW¥9 
042 080! 0SZ % 0S2 02/02 06€ NV Idd ISSISS IW YagWI | LNUNg 
"HOVEU O1WONOODS 
GNOARS Gauss g ozol 8 - 9 S/O 6 ANS3n 1g 
-NOD ATLNES3YY 2 OLOL Zz - 2 s/01l Z YAY 30vag YaAIYy LNYNG 
"HOVAY O1WONODS 
GNOASE G3ua0IS 
-NOO ATLNASSYg 6& 0L6 On - On S1/02 EG NY Idd tSSISS tp 3349 NMOUg 
"ALITA 6 OE01 6 = 6 G/S1 Lh W111 G 
1V9071 S3itddns 91 Os01 Sl z dt g/02 Zz 3711 ANNYW 
! G00} 1 = L $/02 | oav“uol0) IvsV¥g 
Ol 096 OL = OL G/S2 hl GNY1S| Mog ASYJ-HLUON Sn0ONg 
"ALITILA ) “ 
1V¥9001 S3itddns h 066 h § ZL G/0Z 6 MBAIY WTIW snooug 
"HOVSY OIWONODDS | 
ONOADS GausQIS 
“NOD ATLNES3Yg 9S1 OnOL 0S | - 0S1 O1/SL 002 NV Idd ISSISS IW YaIAlY NVEZVUg 
La O€0! Oh = OF OL/S1 2S NN3g -OWUS g 
te 0601 SZ = G2 O1/S\ €& OISSV Ie] 7 
8 0901 8 - 8 S/Sk Ol NIWOGY) NENGSVYg 
"HOVSY O1WONOODS ; ; ‘ 
ONOASS GSuaGIS S 066 S - S S/S 3 ANS IN SxV] YS IWY 
-NOOD ALNASSUg S 0001 S - S S/SZ v SuOW IY 1g -ONVLSNW-31A0g 
"SIOAUASSY SOVHOLS 
G3LIWI7 ANYdWO9 
SV) IVYNLYN | oe 
N8Z1S3M NV IGYNY) ZZ OLLL 0z S- Sl 5/02 0z ONV1S| Mog GNY1s| Mog 
"OSL IWI7] ANVaWO9 
NOISSIWSNYY] 1S¥09 
~1S3M.01 70S S¥9 412 001 92 6 SE 6/Sl gh NV Idd 1SS1SS IW 
: l 0S01 L = | O1/S1 l 3yV] AUVONNOg 
y 0901 9 et 9 01/02 8 NIWOaY) HLNOS 3x¥] AUVaNNOg 
SYYW3Y 499 iano ,398 498 494 1N39 83d 499 3NOZ yauy YO 07314 
“14°ND Y3d Yad NIA n96L O& SNNf 96L O§ 3NNt SV9 JIVIYNS/YIOAYSSSY JVId NI SYD aE 
Nig OOOL Sanwa Ol O01 G39NdOYd = 3JTVLINYVW $3SS01 WILINT : 
1¥ S¥3 INIIVSH = SVD SISVISNUYW SV JIVLSNUVW WILINI 
JVVLANYYW OSLVWILS3 ININIVWad 
F ome ONINIVISY 


(01) (6) (8) (2) (9) (S) (4) (8) (2) (1) 


ew 


*HOVSY 0 1WONOO3 
ONOAR G3uR0IS 
“NOO ATLNIS3Yq 


"O31 INI} 
SBN 3dig 
VOYNY9-SNVU] 
OL alos sv9 


*G3LIWI7 
SIN! 3dig 
VOWNY9~SNVU] 
OL G10S S¥5 


*ALITILA 
W907 S3 i) 1ddN§g 


"GSLIWIY 
S3NI] 3dIg 
VOVNV9-SNVU] 
01 aos sv5 


*HOVSY O1WONOOS 
GNOASS G3uaGIS 
“NOD ATLNSS3Yg 


; "y334u) 
NOSUY) OLN! 
G3103°NI S¥5 


__ *a3I949 
ONIZE WiOAUS3Y 


"G3LiWi ANYdWO9) 
SV} Wunivy 
NYSLSSM NV IOVNY) 
O01 G10S SV9 


SyUyWIy 


S| 0Z0L 
9Z 0201 
Ol 0201 
19 *0011 
82E 0z01 
968 0201 
El 0201 
rd 0001 
4 0004 
OL2 *O00L1 
a 0011 
LI 0S01 
n91 0011 
Zz 0011 
Z4z 001 
El 0201 
Lk 0801 
82h 0011 
g 0201 
S 0201 
399 se ee) 
"14°ND W3d Yad La 
Nig 0001 INWA 
1¥ S¥) ON TAW3H 


ATaVLINBVW C3LYWILS3 


ININIVW3Y 
(6) (8) 


Sl 
S2 


002 


Ol 


6hl 
02 


0&2 


499 
4961 ‘08 anne 
ol 
S¥9_37@V13,¥VW 
ONIN IYW3Y 


(4) 


0st 


498 
n961 ‘O€ anne 
01 a39Nco¥d 
SVD 31aV13NuVW 


(9) 


OSE 
0001 
0€ | 


arn 


008 


Ol 


Ost 
02 


0&2 


409 
sv9 
J1VaV LANUVW 
WILINI 


(S) 


01/01 61 
01/01 Lg 
01/01 ral 
01/01 hb 
S/SL O84 
/02 008 | 
/0z O21 
</01 Z 
S/02 S 
O1/St 0001 
OL/St S 
01/01 Zi 
02/SS Ozh 
Si/Sl 82 
GL/S1L Ooze 
O1/S1 91 
S/Sk Zt 
</Sk 0S1 
</Sk 4 
g/02 L 
1N39 Y3d 409g 
JOVAUNS/YIOAYSSSY 3IVId NI SVD 
$3SS01 WILINI 
(4) (€) 


NIM» 1 LON 
31100¥9 
AGGYg 


auows i ¥71g 


ayOWwd IVIg Ivsvg 
oavuot0) vsvg 
ONIMIA 


3uOWN IY 1g © 


ONIMIA 


NV Idd 1SS1SS IW 
ayOWe IVIg “Ivsvg 


NV Idd 1SS1SS Ip] 


NO1LNI0S 
av], T1HYsAVEg 
a3L¥ 100SSy 


BWV] THHUSAV39- 


SV] THHEBAV3g 


SYxyOWN IVIg IWSsV¥g 


NV Idd 1SS1SS IW 
- BYONNIVAG 
oavuo0) Ivsvg 
ONINIA 


3NOZ 


(2) 


3901Y NOONIH) 


T13M9 1H 


auo3ss39 


yOLSY) 


SUIVLSYY) 


anv] NOSUY) 


HLYON N3BNQ NOSUV 


w3a3u9. NOSYY) 


SN1108V9 


NO Suv) 


vauy YO aTal4 


(1) 


"OSL IWIT 
ANYdHO) NOISSIN 
“SNVH] 18VO0LS34 
GN¥ "G13 °09 
SY) NUSHLNOS 

ONY Viugeqy 

01 alos sv9 


"HOVEY O1WONOOS 
QNGARS G3u30IS 
-NOO ATLN3S3Yg 


*a3L INI] 
S3Ni] Sdtg 
VOYNY9-SNVUL 
01 G10S sy¥5 


"HOVaY O1WONODS 
GNOARS Gau301S 
“NOD ATLN3S3Udq 


"QL‘] ANVGHO] sv 
TS YNVLINOW NV LOYNY) 
01 10S s¥9 


awl 


PALITILN 
W907 S31IddNs 


*HOVEY 9 1WONOOR 
GNOAZ@ G3ua0iS 
-NOO ATLNESIYY 


*HOVSY OIWONODS 
GNOASS O3us0IS 
*NOD ATLNSS3Ug 
*HOVSY DIWONODA 


GNOARS O3u501S 
“NOD ATLNIS3Yg 


SYYVW3Y 


(01) 


119 = 0901 
£991  —-*0801 
dl OOLL 
Li OZb1 
001 0001 
| 0001 
z 096 
Z 096 
Lz 096 
69 +096 
$9 +096 
fl O01 
Lt 0L6 
As OS 11 
9 066 
Zl On6 
g ORG 
z 0001 
9 0021 
9 Ost 
d 0201 
g 066 
g 0401 
n 0€01 
L 086 
Ol 0z01 


499 ee Mis) 
“13°ND Y3d = Y3d NLS 
Nl@ OGOL INWA 


ly svd IN! 1LV3H 
TVVIINUVW GILVW11S3 
ONIN IVW3Y 
(6) (8) 


95 nz 009 

OnS| Ol 0s91 

St : Sl 

S| : Sl 

001 : 001! 

| : | 

2 : 2 

Z : zZ 

82 Z 0 

99 ne 001 

89 2 02 

S| = St 

81 - ey 

as = 0s 

9 : 9 

gl Zl 4 

g ; g 

2 Z 4 

S f S 

S = S 

9 = 9 

g g 

g : € 

d = i 

L ic L 

Ol : Ol 

408 409 408 
961 “OG 3NNF 4961 ‘OG ANNE SY 

01 Q1 G30NGOYd = 31GV13NYVW 
SVD JTVISNNYW SVD IT@VI3NYVW = WILINI 


IN INI VW3u 


(2) (9) (S) 


0s/S\ 
01/01 
OL/SI 
$4/09 


S/S2 
S/SZ 


01/02 


S/S\ 
S/02 
S/S2 
S/02 


S/02 
S/S\ 


S/S\ 
$/02 


S/01 
$/02 


S/S? 
S2/01 
St/0l 

S/Sk 

$/02 

o/s 


$/01 
S/S 


$/01 
IN39 Y3d 


JOVIYNS/YIOAYSSSY = 3IVId NI SV9 


$3SS01 


(4) 


él 
409 
WILIN] 


(€) 


NOWVE YN 

NV Idd ISSISS IW 
3UuOWN IVIg IvsVg 
NOILN TOS WhiaHY) 


LNOWSON9 
Sdid¥y ONVU 


a31¥1900Ssy 
NV idd ISSISS IW 
NV idd ISSISS Ip 
SYOWN IVIg IVs¥g 
oavyol0) ivsvg 
GN¥IS} Mag 


JTHANNYW Wsvg 
ONINIA 


3uOWNIVIgG IWsVg 
ONINIA 


GNY1S| MOg 
S¥03d$ 3LIHM GNOO3S 
3UOWS | Y71g 
aaivioossy ona3q 
a3LVIOOSSY ANSIN 
3uOWd IVIg 

ONINIA 

onaa} 


OIssv Ia] 
ON THLE) 


3UuOWs 1 Vg 


INOZ 


(2) 


a7313ss0u) 


GN395 1¥u9 


SS3iNne) 
ONLNO 


3111 ASHONNO) 


AZBWOD 


3xV] 07109 


3AI19 


STH Yva9 


WIOHS1HQ 


V3¥V yO d1314 


(1) 


! 


"ORLINIG 


S3N1] 3did € OE OL g h OL/SL G NY Idd ISSISS IW 
VOVNY)-SNYY | 2 001 z Z 01/S2 g S174 
01 ai0S $s¥9 9 O€01 9 i 01/02 Ot 3uoWu IVIg IVSV¥g 
6 0g0l g gt S/S2 62 ONYIs| Mog 
g 0€01 g g S/08 G BaALY NW ANVHONG 
"ai SV} NYWTS31S 
01 aos s¥9 0001 2 G/02 g 3uowW IVIg 311sua114 
*ALIMILN 
W907 S3itddNs 066 € S/SZ q 3T11 ANNY)J IN10g w1a 
0g01 00S1 SL/Sl 0012 NY Idd ISSISS IW 
0s01 81 OL/St Az ONIHL39 nosa3 
OLLI G8 S/OL 66 NV Idd ISSISS IW 
0901 9 g/01 l NIWOGY) 
0001 S S/Sk 9 ONIHL39 WYHS3 1904 
*HOV3Y 91WONODS 0z01 Ol S/OL rAl 3YOWY IVIg IVs¥g 
GNOASS GsyH3ats OO00L Z S/01 9 SNIMIA ; 
“NOD ATLNSS3Yg 0S6 2 S/02 g UMBALY ATIag OuagAG 
*ALITILN 
W901 SS iIddfs 
ONY LNYIg "OL) 
STWUBN Ip) NUSLS3M 
OL Gi0s s¥9 086 g 5/0Z 4 ONIMIA AYNUZ ANG 
0011 02 S/01 62 SuOnY IVIg 
OOLL g S/SZ 4 ONIMIA ya TISHWNYG 
"ALITVILN F : 
1¥901 S31IddNS OSIlt h G/02 S SyuOWYs IV 1g Wsvqg 3yxV¥7] SNIIMOG 
"HOV3SY OIWONOSS h O66 ut G/02 S WLidlsg 
GNOA3S GauaaIS 4 OLE q S/St S auOWUIV Ig T¥sV¥g 
-NOO AILN3ASIYY 6 O46 0€ G/0Z On ONIMIA VOTYNOQ 
*HOWSY DIWONDDS 
GNOAS8 GsYs01IS E 
-NOO ATLNSS3Yg 0001 01 </Ol rAl ONIHLE 311) ANOX 1G 
0901 021 09/61 ase NOWYaVM 
OZLL OOL SL/OL O€1 NV Idd ISSISS IW Lsvj ai31sssoug 
Sr EN he. iF 499 408 49g 1N30 U3d 499 3NOZ vauy ud alas 
14°) wad Yad Mla  a96L ‘OG anne 4961 ‘Oe anor S¥9 JOVIUNS/HIOAYBSAY 3OVIe NI v9 : 
fig 0001 NVA 01 01 a30NGOdd 37eV13NUWW S3SS01 WILIN! 


lV SV9 INILV3H = =6SVD FTAVL3SNUWW «SVD JTAVISNYYW WILINT 
JTGVLINYVW C3LYWI1S3 ONIN IVWSY 
ONIN IVW3Y 


eo bfe cere (6) (8) (2) (9) (s) (a) (s) (2) yee 


Aan LU 


ALITA 
WOOT S3ITdd M$ 


"OSL IWIT 
ANYdWO} S¥9 
WUNLYN NYBLS3M 
NV 1 GVNY9 

OL G10s sy¥9 


*HOV3Y OINWONOOS 
GNOABa Gauaals 
-NOO ATLN3SSYg 


"OSLIWI] 

SIN] 3dig YOYN¥9 
SNVYY] ONY G3LIWI] 
‘sa1iittin 
NUYZiSAMHLYON 

OL OT0S sVv9 


*HOVSY O}WONOOS 
ONOASE G3uaGIS 
-NOO ATLN3S3Yg 


"OSLINIG 
‘SaILiTiin 
NUSLSBMH LYON 
OL C10S s¥5 


“HOVSY O!WONOOS 
QONCASS d3yu301S 
-NOO AILNASSYd 


"G17 SSNI} 3dlg 
VLU3ETy HiNOS 
01 10S s¥9 


"HOYSYU OIWONOOS 
QNOASE day3cis 
“NOOO ATLNSS38g 


SYVWIY 


(04) 


E 086 
02 0S6 
St 0001 
6 0001 
aq 096 
€ Olt 
th Ollt 
Lt 0001 
OL 066 
at 0001 
06 0201 
Ot 096 
cé 026 
L 0001 
t OLOl 
€€ 0&6 
Ol 0001 
Sl 066 
3) Olt 
uA O01 
ce 0601 
€ OnOl 
408 pe a 
“13°ND Y3d Y3d Nid 
Nig 0001 AN WA 
iv Sv9 ONT LVSH 
J1VLSNYVW GSLVWILS3 
ONIN IVW3Y 


(6) 


(8) 


12 
St 


tk 


Ol 


L 
SE 


Ol 
Sl 


S 
4 
02 
€ 


498 
n96t 6O& SNM 
Ol 


ONIN IVW38 


(2) 


ral 


408 

4961 0€ 3Nnr 
Ol d30NdO¥d 
SVJ JWVISNUWW SYS J1SVLINeVW 


(9) 


St 


Ol 


001 


L 
09 


Ol 
S| 


= 
oe 
02 
g 


409 
SV9 
318V LANYVW 
WILINI 


(S) 


G/02 


S/S\ 
S/SI 


S/st 
$/Sz 


Sh/SE 


SE/Sh 
S/02 


S/OL 


S/02 
S/02 


S/0€ 


S/01 
S/S1 


S/S2 
S/02 


-$/01 
S/0€ 


S2/SE 
02/01 
OL/st 

S/02 


IN39 Yad 


6l 
Lt 


Ost 


ol 


0&1 


ra 
&? 


Ol 
L€ 
92 
» 


409 


JOVIYNS/YIOAYASSY 3IWId NI. SV 


$3SS01 


(4) 


WILINt 


(€) 


3YOWY IVIg 


ONV7S| Mog 


ASIN 
3y0We 11g 
ONINIA 


NOILNT0S ONY 
aq3zivio0ssy onaaq 
NOILNIOS ASIN 
ONIMIA 


ONIHL35 


3uOWN IVIg Ivsvg 
ONINIA 


ONY1S| Mog 
3YOWN IVIg IVSsVg 
ONINIA 

3YOWN IVIg I¥S¥g 


anys} Mog 


4aNnvg 
VINOLOI A 


NOILNIO0g 9nG3) 
agaiv1i00ssy onas4 


3uowy IVIg 
ONINLA 


INOZ 


(2) 


IN3y LY¥O4 


LSOW3Y0 4 


ax¥] 3und!4 


ABTA 91G-NNZ4 


HiNos 1snv4 


GQuO00yY NOg-TTAGAYI¥S 


BYOWSYAZ 


YO 1S7390X3 


WO1Z13 


YBHLS3 


SNINSYQ 


V3uv YO d1914 


(1) 


~ 
al 
i 

ag 


*HOYSY OIWONOOS 
GNOASS GSu3a0Is 


-NOD ATLNSSSYd 9 0201 Gl = 
*3NOZ 9Nd3] EEE 0621 16 De 
-NI Q3LOSPNI S¥9 zZ 0221 Z L 
q 0221 € % 
Las 0901 El Z 
*3NOZ Onda] OLN! 61 OsOl gi l 
G3L03PNt Sv ? 0SOL vA L 


*HOVSY OIWONGSS 
GNOARS GaY¥s0tsS 


-NOO ATLNSS3Yg c& 0SOL 0€ = 
*dSLIWI} 
‘sa 1Liaiin 
NYS LSSMHLYON 6 OSZL Z l 
OL 10S s¥9 Z OnLE | L 
9 OLLL G = 
e OOLL € = 
Ez O80l 022 og 
"OSL InN Lt OOLL Sl = 
SANI] 3dlg LSl 0z01 Sul c 
VQVNY9-SNVU] Lt 0SZl 6 = 
01 aio0s s¥9 OLL O9LL G6 S 
+) OSZ1 G = 
bi 0221 € . 
@ 0201 2 = 
"HOYSY OIWONOODS 9 0S01 9 2 
GNOASS G3ysGIs a 
“NOD ATLNSSSYg 0€ OLOL 0€ a 
97 0201 G2 = 
“MAAlY NSAVY 02 0201 02 ae: 
aa11vo ATuaWYuOs Gi OLOL Gl = 
yauv s3anio Z01 OS ll 06 = 
-Ni NOLONIMYYS Bie 
Sl OSI El = 
h 0201 ui = 
*HOVSY O1WONOOS S O9LL h = 
GNOAZE G3YugGIS | O9L1 l = 
-NOOD ATLNES3Yg 9 O9Lt S = 
SYYYWS3Y 499 GER 409 499 
“15°ND Y3d Yad AL 96L ‘O6 3NNf 4961 ‘OS 3NAP 
Nig 0001 IN TVA Ol Ol d39NGO¥d 


Li¥ SV9 SNILV3H = =SVD FISVLSNYVW «SVD F1aVLANYVW 


JVWVLINYVW G3ILVW1S3 OININTVW3Y 
SNINIVW3Y 
(OL} (6) (8) (2) (9) 


0g 


~~ © 


| 
S 


409 
svo 
318V LAWYVW 
WILINI 


(S) 


OL/St 


0€/0€ 
02/58 
S/S 
St/OL 
S/O 
5/02 


0€/S1 


02/04 
S/S 


02/01 
S1/02 
S1/OL 
04/0 
S/O 
On/Oh 
St/OL 
On/Oh 

G/02 


O1/S1 
01/02 


01/01 


02/s1 
O1/S1 
O1/Sl 
01/02 


02/01 
S/O1 


OL/St 
G/S2 
S/S1 


IN39 Yad 
JIVIYNS/YIOAYSIY = FJIWId NI Sv9 


$38S01 


(4) 


0S 


409 
WILINI 


(€) 


dissyunr 


NOILAI0S$ onda] 
NOILATOS NXSIN 
QaLV190SSY NXSIN 
NOWVEYM 
ay0WH I ¥71g 
ONINIA 


NOWVEYM 


NOILATOS ONG37 
3uoWN IVIg Ivsvg 


NOWY SVM 

4anvg 

ONSINa 

NOILATOS O1ssvEnr 
oissvane 

NO1LNI0g 3YOWY IVIg 
SuOWN | ¥1g 
NOLLNTOS ONINIA 
ONIMEA 


NV Idd ISSISS IW 
G3LV190Ssy 
3uoWyIY1g 
3yuOWU IY 1g 


9na3q 

NV Idd ISSISS Ip 
aYuONY 1V1g 

Q31V 190SSY-NON ONY 
G3LY190SSY ONINIA 


AS IN 
ONIHLE9 


OISS¥IY] 


ONIHLA 
ONIMIA 


JNQZ 


(2) 


av NIMGOG9 


3yxids N30109 


waay9 a0 


wa¥g N319 


Agnig 


3Nig LSOH9 


NOLONIYYYS 


1S3M WARaY9 X04 


waa) Xo4 


yvauy 4d d1dl4 


(1) 


APTLSG 





é 


*HOVEY SIWONOOS 


ONOASS G3aYXsais KZ 096 G2 = GZ 
“NOD ATLNASSYg 9} Osol Sl = Sl 
"ALITA zZ 0001 2 3 é 
WVO01 S3tiddns Zz 0001 zZ z é 
"advo SVD OL €é OOLL 0€ < 0€ 
“Ni G3LO3CN! S¥95 601 O8zl G8 Sl 00l 
*Q319A0 
ONI3S8 YlOAYSSAY 886 0sol Gl6é St- 006 
ch O4OL On S On 
*dv¥O SVD OLNI 
G3L9afNt sy9 OLL O8Zt 98 hl 001 
L486 080l nLE WS 006 
"HOYSY OIWONOOZ 
GNOAZS GaYg0!Is 1 OROL | = | 
-NOD AILNSS3Yg OL 0401 Ot 3 Ol 
Sea VL) 
WOOT S3itddns al 0901 el h jai 
€ O10 € Ss € 
2 000i @ = vA 
“INV1d °OL7 
STYYSN IW NYSLSay 
O01 alos s¥9 kL 0001 aL 9 0G 
L 086 | = | 
SS OOLL 0s = 0S 
*"HOVSY OIWONOOS 82 OEll 4 = Se 
GQNOAZS OFYR0IS 
-NOO ATLNAS3Yg nS 0201 0s = 0S 
“OSLIWIT ANYdWO9 ; 
NOISSIWSNYY] €€ 0SO01 1€ tZ GS 
LS¥OO1LS3 € 0201 € = € 
OL AT0S Sy¥45 12 0001 td GG Eh 
SYYVW3Y 499 tsp 1a) 408 498 409 
"14°ND Yad Y3d Nis n96L OF S3NNF #961 O& SNA Sv9 
hig OO0L SNWA 0! Ol G30NGOYd I4JIGVL3NYYW 
Ll¥ Sy9 INILVSH SVD STEVLSNYVW SV J1aVLaNYuyW WILINI 
JWVLINYVWW GSLYWIis3 ININIWW3u 
IN INI VWW3Y 
(01) (6) (8) (2) (9) (S) 


S/Ol 62 
S/S4 ral 
S/Ol | Z 
S/S| 2 

09/01 68 
G2/SE 002 
S1/01 0021 
GL/S1 GS 
G2/S8 002 
S1/0L 0021 
S/S1 | 
S/S2 al 
S/S1 Lz 
¢/S1 h 
S/02 g 
S/01 62 
S/S2 | 
01/01 29 
01/S2 Le 
01/51 69 
S/S\ 89 
S/02 k 
¢/S| es 
N39 Yad 499 
JOVAMNS/YIOAYSSIY 3OVId NI S¥9 
$3$S01 WILINI 
(4) () 


SYOWN IVIg 
ONIMIA 


NIMBXILON 
311009 


ona3q 
NO1LA0S 

NV Idd ISSISSIW 
a31v¥ 190Ssy 

NV tdd ISSISSIP 
NVidd ISSISSIW 


No1LN0S$ 
NV Idd ISSISS IW 

Q3L¥ 100Ssy 
NV Idd 1SS1SS IW 


STIUIANNYY Y3ddf 
G3LVIOOSSY-NON ONY 
OSLVIOOSSY ONINIA 


NiWOaY) 
ONIHLS9 
31L00¥9 


3YOWY IVIg 
ONINIA 


3¥OWN IVIg Ivsvg 
a31Lv100ssy 


NV Idd ISSISSIW 
WLILag-o1ssvune 


ON1HLA9 
NIMIX1LON 
AdQ¥g 


3N0Z 


(2) 


s3n0uNaH 


YBAIY LYYaH 


NOLWTAZ-NVLLYWYYH 


1SV¥3 NYLLYWEYH 


SyNV] NOLTIWYH 


3399 NITSWYH 


TVIH AMTYH 


LL3 NOVY 


LUNOONB3ZYD 


371¥aNOGu05 


vay¥ 80 01314 


i * 


ESL, 


*HOVEY 9 IWONOOS 
QNOAZS GaUuaaIS 
-NOO ATLNSS3Yg 


*HOVSY O1WONOD 
GNOAZS O3u301S 
-NOO ATLNESSug 


"OSLINIT 
S3NI 3dld 
VOYNY)-SNVU] 
01 aos s¥5 


"G31 IWI7 
S3NI] 3dld 
VQVNV)-SNVU] 
OL at0s s¥9 


"G17 °09 

SV) NUBHLNOS 
ONY VLUae7y 
ONY G3LIWI] 
S3N1] adid 
VOVNV)-SNVY] 
01 G10s s¥5 


"INV1d O14 
‘YVOYNVY9 3O GIOuVg 
01 a10S S¥5 


"HOVSY O1WONOOS 
GNOAR8 Gauaals 
-NOO ATLNAS3Yg 


SWUYW3y 


(O01) 


6 0SO0l 
€ OnOL 
€ 066 
Z 0011 
L ORO} 
4d *OLLL 
Ol 0201 
h Ott 
61 0801 
St 086 
€SE +0401 
SE «0401 
0S OnOL 
cA 0001 
*S 0801 
952 0801 
be 0s01 
02 O21 
ut 086 
S Ost 
L OF lt 
4S O€ lt 
494 ated 
“14°ND Yad Y3d Ne 
hia OOO! IN WA 
LV SV9 INI LW3H 
JVWVLIINYYW C3LYWI1S3 
ONIN IWW3Y 
(6) (8) 


6 = 6 

€ 3 € 

€ 9 € 

9 z 9 

L = L 

99 6 SL 

Ot Z Ol 

€ = € 

8t rg 8 

St = Sl 

6€& LS 068 

nE sf On 

8h 4 0s 

é - é 

0s # 0S 

002 001 008 

02 ns 02 

81 < 8 

ut = h 

h ms h 

| < L 

0S “ 0S 

408 408 & i) 
n961 O& JINN 96 O€ INNS S¥9 

Ol O1 G30NGOYd = FIGVLANYVW 
SVD JTVLINYVW SVS FTV LINYVW WILINT 

ONIN IVW3Y 
(2) (9) (S) 


S/S 
S/Ol 
G/S2 


S/0t 
$/02 


04/04 
Gé/01 
Gt /St 
01/01 


S/S2 
S/01 
S/02 
$/S2 
G/08 


S2/SI 


SL/OL 


S/St 
01/02 
S/S2 
02/01 
S/St 
OL/StL 


IN39 Y3d 


aa 


nm 


0001 


9 
| 
S9 


408 


JOVIYNS/YIOAYSSSY JW Id NI Sv 


$3SS01 


(4) 


WILINI 


(€) 


BuOWY IVIg 
oavuo10) “vsvg 
ONY"1S | Mog 


3uOWY IV1g 
ONINIA 


NOILATOS ONa37 
a31v100ssy onda 
NOWY EVM 

NV idd ISSISSIW 


ONINIA 
3uOWN 11g 
oavuol0) ivsvg 
ONIMIA 

yaAlYy ATI3g 


NV Idd ISSISSIW 


NOILNTOS ONV 
aaivioossy onda 


3YOWN IVIg 
3uOWY IVIg 

Wn 1auv9) 
aaivioossy onaaq 


qW11y13q 
3uoWwY IVIg IvSvg 


3NOZ 


(2) 


YSNNSS? 


S1Auve 


IVASINN | 


ONY" | 


yVSSsNy 


ABTA YaLNAY 


A38WIY-N3I93SWOH 


SYSasWT0} 


3NY¥08710H} 


OuUsdS3H 


vauy yd d13l4 


(4) 


"OSL IW 


SBNI7] 3dtg 
VOYNYQ-SNVU] a 066 h - h S/OL G 3711 ANNYW 
Oi ales svg Lh 066 Zh € 0S G/S2 02 ONIHIA Ya 1SS3y 
gl Otel ., - Sl - St 0€/01 hz SV] THUS AVag 
L OnZL L = | S/02 L Ny¥SIN 
coe" OStl 08 - 08 2/05 012 NO1LNIOS DISSVIY] 
g O9Ll € - € S/02 h O1SS¥ 1a] 
z9 O01 09 - 09 S/S1 nl NIWOGY) 
Lt 0011 St - Sl S/02 02 ONINIA HLMNOS SOBAVY 
Zt OnLL 86 4 001 S2/09 Ose _ NOLLATOS 
SV] TWiHYsAv3ag 
€ 0201 € = € G1/02 h Galv1o0ssy 
3y¥] T1IHYa Avag 
*Gij] “09 € 0201 € = € Sé/S1 S NYNGYSLNIM 
SV NUBHLNOS OL OnOL 001 - 001 S/S1 eral NIWOQY) 
GNY Yiussly el OSsOL él ia cl S/S1 Sl ON SHLD 
OL G10S S¥9 E22 0201 6L2 A O42 G/SL 00€ NIMSX1LON SO8AV) 
"STTIA 
“A310 CS T1vO 
A1SNO 1A3Ud : 
V3NV SSONION{ Sel OSOL 002 - 002 02/02 OOLL NV Idd ISSISSIW 1S3M GNNOg ONiawone 
S 
N  ‘GSLIWI ANYdWO9 
i SY “IVENLVN 
<< NU3LS3M NYIGYNY 
OL anos s¥9 BLE 0SOL 09€ 061 0SS LL/S1 O82 NV Idd ISSISSIW QNNOg ONIdWne 
*asLIwiy ‘SaILITILA 
NUSLSAMHLYON 
Ol Qt0S S¥9 E12 080l LéL € 002 Geé/09 OL2 NOILN10S 
3yV] TW1IHeBAVag 
OL 0201 Ot = OL S/02 €l SNINIA ya3YN9 AGNL 
2 0S01 2 : Z O1/S1 g : nda 
"HOVSY OIWONODS Gh 09z1 9g - 9¢ 04/04 001 NOILNTOS ANSIN 
GNOA38 G3uaGIS 92 0z01 Sz - SZ ¢/0Z ee 3YOWN IVIg IvSsVg 
-NOO ATLNSSSYg | 0001 | - 1 G/S2 { . ONINIA 3u440r 
*HOVSY O1WONODS 
GNOA3Z@ G3Yyz01S 
-NOO ATLNSSSYg AS OnOL 0S as 0S G/02 99 GALVIOOSSY ONIMIA wvouvor 
49@ Alsen 408 498 ER):| {N39 Y3d 409 ANQzZ V3auv yO d1314 
SUV SY “14°ND Yad Yad LE n96t O€ SNNf 4961 O§ 3NNr SV9 JOVIYNS/YIOAYSSSY JIVId NI SVO 
nig 000+ SOWA OL OL G39NGOYd FISVLANYVW $3SS01 WILIN] 


lv Sv9 ONIIVSH = =SVD SISVISNUYW «SVD FTEV1SNuvW WILINI 
JVGVLSNYVW C3LVWI1S3 ONIN TVWSY 
ONIN IVWSY 


(01) (6) (8) (2) (9} (S) (4) (8) (2) (1) 


iit 


"a3 1040 < 
ONIZ8 YIOAMSSSY 9Lh OnO1 


00h 2 004 
C OSOL . 2 = @ 
€0l O€ OL 00L = 001 
€ 0Z01 € = € 
*ALITILN 
WOOT S3iqddns € 056 g Lt hI 
"LNV1d 
LIVS SAt1ddNs Lt 0011 Ol h ual 
é O66 é = rs 
; "G31 IWI 6 O8tt 8 2g 02 
S3ILITILA LZé O8lt LE a= OO€ 
NYS LSSMHLYON El O8tt LL 19 od 
O1 Q10S Ss¥9 Sé Ost 0€ oz 82 
*Sdv¥O S¥9 
onda] GNY NXSIN 09 O8tt 1S uae G9 
OLN! G3L03PN] El 02401 Zl € Sl 
"ALIMILA 
W901 S3ai1ddNs g OOLL Z | 8 
*"HOVSY OIWONOOS 
GNOARS G3ugaGIS 
-NOD ATILNSSSYd LL 0S01 OL = Ol 
PALL TEEN - 
19071 S3IiddNs at OLOL Gl = Gl 
*"HOVAYN O1WONOODS 
GNOASS G3Yuga0ISs : 
-NOO ATLNSSSYd Ol OLOL Ol = OL 
"HOVSY OIWONODS 
GNOASS Gayaais 
-NOOD ATLNSS3SYY LL OOLL Ol Ol 
0g 0101 0€ > 0€ 
Sl 0001 Sl = Sl 
"HOVSY OIWONOOS 
GNOARZE GayaGIS Z 0001 rh = Z 
-NOO ATLN3S3Yg € OhOL € = € 
SYYVWSY 40g sla ano 498 408 409 
“14°ND Y3d Y3d NL h961 O€ SNNT  96l O€ SNNL Sv9 
nig Ooot INIA Ol Ql G30NG0Yd  FIIVLAYYVW 
lv Sv9d SNIIVSH = =6S¥9 JTGVLANYVW SV J18VLANYVW WILINI 
JIGVLAYYWW OSLVWILS3 ININIVW3Y 
ONIN IVW3AY 
(OL) (6) (8) (2) (9) (S) 


S1/Sl Oss 
02/s1 € 
02/02 091 
01/01 4 
0€/0s On 
5/02 8 
S/SE € 
08/04 OL 
GL/St 02h 
0€/S2 Onl 
St/OL l€ 
5/02 S8 
S/02 02 
S/O 6 
O1/S2 St 
$/02 02 
G/S2 HL 
S/O rat 
Ol/st 6 
5/02 02 
S/S1 6 
S/S2 h 
IN39 Yd 409 
JOVIYNS/YIOAYSSIY = =FIWId NI SV9 
$3SS01 WILINI 


(4) (€) 


NV Idd ISSISSIW 
ona3)] 


NOWYSY¥M 
3uOWsIVIg Ivs¥g 


3uOWY 1 ¥71g 


SNOWY Iv 1g 
ONIMIA 

NOILATOS ond34 
QaL¥190ssy 9nG34 
NOILNTOS NXSIN 
G31¥100SSy¥ NXSIN 
ayOWN IVIg IvVsvg 
ONINIA 


3uohy 1v1g 


NAWY SYM 

3uOWY 11g 
ONIMIA 
auOWd IV 1g 

NV Idd ISSISS IW 


JTILANNYW IvsVg 


auoWN1¥1g 
ONIMIA 


3N0Z 


(2) 


31iNg 1N0x007 


W334) 3NIg 3NO07 


YALSNIWGA0T) 


HOUSSON I 


QN3.8G00M-9NGS 7 


LSYNHY3 


33) LYISWY7 


3HO1g ¥] OV7 


yYaTTaNy 


AGTVONY 1 


WYTT1Y 


V3uy YO d1313 


(1) 


"ALITILN 1907 
BidddANs ONY OSLIWIT 
S3N1] 3d1g SONY1S| 
ANYW ‘OSL IW1 

S3NI 3dig ¥OVNV) 
-SNVY] OL GI0S s¥5 


*HOVSY 3 1WONOO3 
GNOASS G3us0IS 
“NOO ATLN3S3ug 


N 

N 
| 

< 


"HOV3Y OIWONODS 
ONOASE a3uzaIS 
-NOO ATLNGS3Yg 


"G15, ANYdWO) SV¥9 
WNYLNOW NV IGYNY) 
O01 08 s¥9 


"HOVSY OIWONOSS 
GNOARE O3Yus01S 
-NOO ATLN3S3Yd 
"HOVSY OIWONOOS 


GNOAB@ G3ayuadis 
-NOO ATLNES3Yd 


SHV 


(Ol) 


H 0021 


Lk 0011 
es OOLL 
92 0201 
g 0SzI 
9h OSt1 
02 0001 
al 0L6 
SLEL «056 
91 0901 
002 0001 
ghh 066 
g 066 
| 066 
91 0501 
tl On6 
LL OL01 
Z 0001 
yh OnO| 
01 OnOL 
499 "id ‘ng 


“14°ND Y3d Yad Nig 
tg 0001 SNA 
iv Svd ON {L3H 


J1VLSANYVW G3SLVWILS3 


ONIN | VW38 
(6) (8) 


02 3 
Sl = 
OShL 00€ 


St = 


Sl dt 


02 e 
Ol = 


398 408 
"961 O€ SNAC #961 O€ SNNL 
Ol Ol G39NdOYd 


SVJ JTSVLANYVW SV J1sVLINUVW 


ONIN IYW3Y 


(2) (9) 


Oh 


02 
Sl 
0S21 


Sl 


c& 


02 
Ol 


499 
sv9 


31aV LIU 
WILINI 


(S) 


Sh/Oh 
G/02 
$4/S9 
S/02 
Sh/Oh 
s/02 


S/S1 
S/02 
S/02 


St/O1 
S/0€ 
S/0€ 


S/S€ 
S/SE 


SE/S| 


S/02 


01/01 - 
S/02 


01/01 
S/01 


LN39 Yd 


JOVIYNS/YIOAYSSIY 3IVId NI SV9 
WILINT 


S4SS01 


(4) 


00€ 2 


74 


oh 


98 
él 


409 


(€) 


NO!LAT0S 

NV Idd ISSISS IW 

Q3LV 1OOSSy-NON 

ONY O3LY190SSYy 

NV Idd ISSISS iW 
NOILNTOS OISsvUAr 
G3LYIOOSSY-NON ONY 
aqaLyioossy o1ssvunar 
NO1LN70S 

BYOWY IVIg 

G3LV 100SSY-NOKj 

GNY O3LVIO0Ssy 
NOILNIOS 3Y¥OWY IVIg 


simq 
ONY1S| Mog 
LY 3NI9 103 


NV Idd ISSISS IW 
NAWY SYM 
MYNSIE¥M 


Sdid¥y GNYE5 
NYO 113g 


ona3ay 


GNVYS| Mog 


NV Idd ISSISS IW 
auows 1¥1g 


NV Idd ISSISS Iq 
BYxOWY IY 1g 


INQZ 


(2) 


YAAIY 3NI01G3ay 


L¥H 3N101GaW 


¥ddaZ¥W 


STTIH NALUYW 


w3au9 A¥BH HSYYW 


$3 1MYSSANYW 


3x¥7] AVarYy 


YBAIY LLBA07 


yauv yd d1314 


(1) 


N 


*ALITILN 
7¥001 S3itdans 


"HOVSY OIWONOOS 
GNOAZ@ O3N30!1S 
-NOO ATLNSSSYg 


"ALITILA 
7v001 saitddns 


*HOVSY OIWONODZ 
GNOASS GaYua0Is 
-NOO ATLN3S3Yg 


"OSLIWIT 
S3NI] 3dlg 
YOVNY)-SNVU] 
01 atos s¥5 


"HOVSY OIWONOOZ 
GNOASS GSusaIs 
-NOO AILN3SSSYdg 


"ALITILN 1¥907 
S3i1ddNs ONV 
G31 Iwi} sv¥9 

WW LHLSNON | 

NV 1GYNY) 

OL a10S s¥9 


*HOV3Y OIWONOOS 
GNOAZS G3uaaIS 
-NOO ATLNSS3YYg 


"aly °09 
sv) NYSHLNOS 
ONY Viwae1y 
01 a10s sv5 


"HOVSY DIWONOOS 


GQNOA38 G3yus01S 
-NOO AILN3AS3SYd 


SYVW 38 


(01) 


(6) 


b 0601 

Ol 0401 

S2 0S01 

€ 0601 

ral 086 

02 0001 

Z 0001 

92S «066 

0S 0001 

Le 0601 

6L 0201 

é 0001 
Sh 0001 
Sth 0601 

h 0001 

Sl 020t 
498 BE pis) 4) 
“14°ND Y3d 43d ALE 
Nig OOO} INWA 
LY SV9 IN| LV3H 


JTAVLINYVW OSLWWILS3 
IN INI VW3Y 


(8) 


0s 


SZ 


nd 


Sh 


S| 


498 
oe 3nnr 
Ol 


SVJ J1aV LIV 
IN INI WW3d 


(2) 


69 009 


Obl 


es) 


0€ Och 


i St 


498 408 
"96L O& 3NNE SV9 
Ql Q39NGOYd  FIaVLINYVW 
SVD FTVLINUWW WILINI 


(9) (S) 


$/02 


01/01 


S/S 
S/S 
S/S 


01/0 
01/01 


02/St 
O1/st 


S/O} 


S/S 


G/S2 


S2/02 


O1/St 
$/SZ 


01/02 
IN30 Y3d 


99 


62 


OnL 


Sd 


0Ss 


be 
498 


JOVAIYNS/YIOAYSSAY JV Id NI SVO 


$3SS01 


(4) 


WILINI 


() 


BuOWN IY 1g 


NV Idd ISSISSIW 


NV iddISSISS IW 
dISSVid) 
SNIHL3E9 


NV Idd ISSISSIW 
oIssviul 


NV INOASQ 
auOWN IV1g 


OISSVIY] 


3uOWY 1V1g 


ONIMIA 


NV Idd ISSISS Ip 


NViddISSISSIW 
3uoWd 171g 


3uOWY 1V1g 


INOZ 


(2) 


NI 18380 


0380 


311) AGNYWYON 


993GYN0N 


S1 ASN 


WYVg NIVLNADY| 


——— 


— 


_ ibs SE a 
ce ion — — 


3171 AN 1 uOW 


NIVLNNOW 3S0OW 
BWV] HONG-yIHANN I 


1377 IW 


yauy YO 01314 


(1) 


"HOVAY 9 IWONOOS 
GNOASS G3u301S 
-NOO ATLNSS3YY 


"Q17) ANYdWO9 
S¥5 YNVLNOW 

NY 1GVNY9 
O01 O10S s¥9 


"G17 °09 
SV} NUSHLNOS 
ONY ViugeTy 
OL G10S s¥9 


‘GaLiwiy ‘saiLimisin 
NU31SSMHLYON 
OL atos s¥9 


"HOVEN OIWONODS 
GNOASS O3u30IS 
-NOO ATLN3S3Yq 


"017, ANVdWO Ss¥9 
VNVLNOW NY IGYNY) 
¢ O1 G10S s¥y 


= 


"O31 WI] 


S3N!} 3dtg 
VOYNY)-SNVU] 
01 a10S s¥5 


"OSLIWI ANYGWOJ 
SV) WHNLYN 
NUILS3M 

NV 1GYNY) 

01 G08 s¥5 


SHYVWIY 


(01) 


Zl 0201 
al 0001 
69 OnE 
Lh 0SO1 
3 0S01 
Ost OZLL 
Ol OOLL 
64d OLLL 
LL Ostt 
hE O8lt 
St OL6L 
Z O46 
12 0901 
6E1 0201 
€ OAL 
1€ #096 
£92 0s0l 
del 0001 
30¢ “td “nd 
“14°ND Y3ad Yad NIE 
nig O00! INWA 
lV SV9 IN ILVSH 


JVWVLINUVW G3ILWWI1S3 


ON IN LWW3Y 
(6) (8) 


ra 


S| 


0S¢ 


RAL 


498 
"961 6O& SNAT 
ol 


SVD FWVLIWYW 


ON IN IVW3Y 


(2) 


= 0S2 


€2 Osi 


408 499 
4961 O€ JNNC syd 
Ol G30NGOYd  FIIVLSNVW 
SV 318VL3NUVW WILIN| 


(9) (S) 


S/O 


G/S4L 
S/02 


St/0L 
$/01 
01/01 
S/01 
S€/09 
S9/0h 


S/01 


St/St 


S/S2 


01/S2 
01/S2 


S/S1 
S/S1 


02/SI 


09/01 
IN39 3d 


nL 


4 


02€ 


02h 
409 


FOVIYNS/YIOAYSSSY 3dVId NI SV¥9 


$38S01 


(4) 


WILIN! 


(€) 


ONIMIA 


3111 ANNYW 
GNY7S| Mog 


NV Idd 1SSISS IW 
ossvunr 

BYOWY IVIg 
ONIMIA 

NOILNTIOS WNIaYNY) 
NOTLATOS 

yaAiy A113g 

Q31V 190SS¥-NON 
ONY O3LY 100Ssy 
YBAIYy AT13g 


NV Idd ISSISS IW 


GNYIS| Mog 


NVidd ISSISSIW 
orssvune 


W11y13Q 
ONINIA 


NAWY 8 ¥M 


NOWVS8 YM 


INOZ 


(2) 


O70HN3g 


3111389 ,0 LNVGN3g 


WNISW3g 
LSVJ-HLYON ONVINYYg 
3NY] INMONV, 


YBAIYy 3100¥g 


N3AQ 


$079 


SxOLONg 


vauy 4d d1314 


(1) 


"GSLiIWiy 
S3NI] 3dig 
VOVNYJ-SNVU] 
Ol alos sv¥9 


"aiy *09 
NOISSIWSNYY | 
WaAIY 30V3g 

ONY G3LIWIT 
ANYdWOJ NOISSIW 
-SNVU] LSYOO1S3M 
O1 alos sv5 


"O31 IWI7 

ANYdWO) NOISSIW 
-SNYY| LSYOOLSAM 
O1 G10s s¥9 


"HOV3U OIWONOOS 
GNOAZS Qau3aIs 
-NOO AILNSSSYYg 


"HOWAY OIWONODS 
GNOAS@ G3uRaIsS 
-NOO ATLN3S3Yg 


"a1g 14 WWV40NIM 
Ni SYuNssaud NIVL 
-NIVW OL G3sn s¥v5 


"OSLIWIT 
SBN!) 3dlg 
YGYNV)-SNVY] 
01 alos sv 


*"HOVSY OIWONOOS 


GNOASS G3aYys0Is 
“NOS ATLNSS3Yd 


SHYVW3Y 


(01) 


S OL0l 
02 000} 
0€ OOLL 

L 0201 

h 0001 
2S OnO1 

L 0001 
bh 0901 
0S 0001 
Sl 0001 
1? 0001 

re 086 
SOL 0S01 
LE€ +*0S01 
Lr «0901 
esh x0E0L 

h 0sO0l 

6 086 
409 ear Ao 
"15°ND Yad Yad Ng 
nig 0001 SN WA 
lv SV9 INILVYSH 


JTVLSNYYW C3LYWI1S3 
ONIN | YW3Y 


(6) (8) 


Lz 


0&2 


6 


499 
“961 “OE 3nnr 
OL 
SYD 310VLaNYVW 
ONINIWW3Y 


(2) 


09 


6S 


O21 


_ 409 
0961 ‘OE anne 
01 a39naoyd 
SV) 378 Lau 


(9) 


O8€ 


006 


6 


499 
S¥9 
318V LANYVW 
WILINT 


(S) 


01/01 


01/52 
S/0L 
S/S1 
S/O 


S/S 
S/st 


S/S 
S/02 
S/S2 
SE/S1 


St/S2 
0S/01 
S2/S2 


S/S1 
$/02 


1N39 Y3d 


4 


0091 


S 
ras 


499 


JOVIYNS/YIGAYISSY JIVId NI Sd 


$3SS01 


(4) 


WILINI 


(€) 


GNY1S| Mog 
S¥03d$ 3LIHM GNOOZS 


NV Idd ISSISS!)) 


oissvune 
ONIHLS5 
YSAIY 30Vag 
W33U9 30Q 


NIWOGY) 
YAY 30V3g 


ONINIA 
3yOWY 1 ¥1g 
ONINIA 


onda) 


ones] 
NAWY EVM 
NV Idd ISSISS IW 


NV Idd ISSISSIW 
ONIHLE9 


INOZ 


(2) 


SSBON IU 


OAaYg 


HLNOS 3dNoQ 39Nog 


3df0) 30N0g 
3x] YIAO Tg 


Bx] NIV 


LS3M-HLYON ANI 


~ Se 
—— 


Soe 


w33Y9 3NIg 


WS3YU9 YSHONIg 


NY) IH 


vauv YO CIS 


(1) 


ee 


gh gol Oh - Oh 
"HOVSY OIWONOSS 


GNOAZS GaYuacls g sol 8 = 8 
“NOD ATLN3SSYYg 92 0401 G2 o G2 
*HOVSY OIWONOOA 
QNOAS8 Q3usaIS Ol OEOl OL = OL 
-NOO ATLNSS3Yg St 046 S| = St 
*HOVBY O1WONOD3 S 0401 S ; = S 
GNOA3SE GsYysaIS 61 O00L 61 a 6L 
-NOO ATLN3S3YYg 0001 4h om 4 
°HOYSYH OIWONOOR 
QNOASS G3uzats g 0601 g 2 8 
-NOO ATLNASIYd OL 0101 Ol % Ol 
el OOLL rat = ras 
Oh 0001 On = Ok 
@ 0204 2] = ] 
2 0S6 Z <= 3] 
*HOVSY DIWONODS 
CNOASS O3Y3S0IS fi OOLL 9 = 9 
-NOOD ATLNSSAYg OL 0201 Ol = Ol 
"OL) 
SV) IWIUMLSNON| 
NUS LS3N-0 IW ; 
Ol Q10S s¥9 9h 0271 8€ 8 9h 
OL OnO} Ol = Ot 
91 0S01 Sl = Sl 
rd 0001 j = 2] 
"O31 IWIF 
S3NI] 3dlg 
VOYNY)-SNVU] St 0001 Sl % St 
O01 Q10S sv¥95 0Zh +0001 Ozh 0Z1 O4uS 
"O31 IWIT 1g ogo! 0g - 0g 
S3NI] 3dlg 9 O€0l 9 = 9 
VOVNVJ-SNVU] Mii * ¥OLOL Slt Sl 0€1 
01 a10S sv 62 *OLOL 62 L 0€ 
SYYVWSY 498 Eb a8 408 408 499 
“13°ND Y3d Yad NIE n96l QO&€ SNNf 96L O§ INN Sv 
nig O001 INWA ol Ol G39NGO¥d ASV LSU 
iV SV9 IN TLVSH SVD JIGVLSNYVW SVD 31gVLSNYVW WILINI 


FVVLIXYWW GSLVWILS3 
ON INI YWSY 


(01) (6) (8) (2) (9) (S) 


ININ 1 WWad 


01/01 


S/O 
¢/01 


S/st 
S/St 


S/01 
S/S2 
$/02 


S/S2 
S/S92 


OL/St 


01/02 
G/S2 
S/S2 


01/02 
S/02 


$9/04 
S/S2 


$/02 
5/02 


S/S\ 
¢/02 


$1/02 
S/02 
S/S\ 
S/02 


LN39 Y3d 


6h 


61 
Old 


aK 
8 
091 
6 


429 


JOVAYNS/YIOAYASAY = 3IVId NI SV9 


$3$8S01 


(h) 


WILIN] 


(€) 


G3LV100Ssy 

NV Idd ISSISSIW 
3711 ANNYY 
ONIMIA 


oavyo10) Ivs¥g 
ONY S| MOg 


NOWVEYM 
3YuOWY 1¥1g 
ONIMIA 


aYuOWY IVIg ‘Iysvg 

ONINIA 
aYyOWN IVIg Ivsvg 
auOWN IVIg IVS¥g 


oavuo10) IvsYg 
aNY1S| Mog 


BYOWNIYIg IVsVg 
ONIMNIA 


NO1LATIOS OnGs7 
ONINIA 


Buon 1V1g 
ONENIA 


3uOWY 1 yg 
ONINIA 


Nosuasaa 
N¥ Idd ISSISS IW 


BuOWN IVIg Ivs¥g 
oavyu010) Ivsvg 


INOZ 


(2) 


AZ 1M0Y 


STTIH ONITIOY 


waLS3HOOY 


3WGHO1Y 


HOLY 


MY"LaY 


MOTIIM O3y 


YSLYMG3Y 


anv10ay 


LSOAOUg 


(1NO9) SS3ONIYg 


V3uvV yO d13al4. 


"GaL INIT 
S3NI] Adig 
VOVNY9-SNVU} 
OL Q10S SV 


"O31 INI] 
SIN! 3dig 
VOVNVJ-SNVY] 
OL alos sv9 


"OSL IWIT 

ANVdWO} NOISSIW 
-SNVU] LSYOOLS3M 
O1 A108 s¥9 


"G3LIWI7] ANYdWO? 
SV) WYNLYN 
NU31S3M 

NY LOVNY) 

01 0108 s¥9 


"OSL IWI7 
‘satin 
NUSLSSMH LYON 
O1 Glos s¥9 


"ALITILA 
WOOT S3i1ddN$ 


"HOVAY OIWONODS 
QNOAS@ GSYusa0IS 
“NOD ATLNAS3Yd 


"CSL INIT 
SY) WV iNLSNGN| 


NV 1OVNV9 
01 10S s¥4 


"ALITMILN 
W901 S31IddN§ 


SUVW3Y 


(Ob) 


Ol 026 

LE *096 

L OLOL 

66 xOLOL 
S6E 0201 
tal 0S01 

OL 0401 

1? O€0l 

€ 086 

9€ 0201 

1 OLOL 

6L OnE 

92 x0201 

é *02Z01 

01 0401 
43€ SE ah, 
“15°ND Y3d Yad Ng 
Nid OOOL SN WA 
i¥ Syd IN ILY3H 


JIVLANYVW CAILVWI1S3 
ON INIVYW3Y 


(6) (8) 


Ol 
6€ 


486 


LE 


02 
SE 


02 


Ol 


498 
"961 O€ JNNT 
Ol 
SVD JTEVLINUVW 
IN INT VW3Y 


(2) 


El 


el 


§ 


408 

ng6l ‘08 3Nnr 
01 39NGOUd 

SVD 31e¥L3¥U¥W 


(9) 


01 
Sh 


004 


Ost 


02 
Se 


02 


021 


gl 


408 
S¥9 


JTVaVLINUVW 
WILINI 


(S) 


G/02 
$/02 


G/S2 
$/02 


$2/01 


S/S 


01/02 


S/01 
S/S1 
S/01 


5/02 


S/02 


S/S1 
$/02 


S/S| 


LN39 Yad 


el 
6S 


06S 


Ole 


9¢ 


Ost 


a1 
409 


FOVINNS/YIOAYASIY = 3VId NI SV9 


$3SS01 


(4) 


WILIN] 


(€) 


oavuol0) Ivsvg 
ONIMIA 


auOWY IVIg 
ONINIA 


NV Idd ISSISS IW 


NV Idd ISSISSIW 


GaLV 100SSy-NoN 
ONY G3LiV190Ssy 
3uOWN IVIg IvsVg 
NN3g-OWUS J 


ONIHL39 
YSAIY B0W3d 


3uOWN IY 1g 


3uOWd IV1g 


3yOWN IVIg 
ONINIA 


ONIHLAS 


INOZ 


(2) 


Qiysais 


vinvaas 


W339 VNNVAYS 


330uvS 


NOSWYS 


STIIH 370qavS 


Wvg ‘1S 


sagiug ‘1s 


SyV] Oig-Lysety ‘1S 


L4ONDAY 


yau¥ YO a13/4 


(1) 


o 


3Y OIWONOSS ONOARS 
YSCISNOS AILNSS3Yd 


"dal iwi 
‘SSILITILQ NUZLSIM 
“HLUON ONY GSLINI4 

SSN! 3dtg VOVNV) 
-SNVY} OL AI0S S¥9 
"7aN4 YOSSSudHOO 
4O4d G3SN svg 


"HOVSY OIWONODS 
GNOARS O3u301S 
-NOO ATLNASSYY 


"HOEY OIWONODS 
GNOASS G3u301S 
-NOO ATLNSS3YY 


"HOVSY OIWONOD] 
GNOAS8 G3ayAdIS 
-NOO ATLNASSYd 


"OSL IWI4 

ANYdWO9 s¥9 
YNVLNOW NV IGVNY) 
01 0s s¥9 


“HOVSY OIWONOD3 
GNOASS G3Y¥sa01S 
“NOD ATLNASSUg 

“HOVSY O!1WONODS 


GNOAZ@ GSYs0IS 
-NOO AILNASSYd 


SHYYW3Y 


(Ol) 


S ogtt 
g oglt 
g 0901 
a 0001 
S 0001 
S 0001 
eL On} 
z OnLL 
d OE tt 
g 0z01 
Ot 0€01 
S Og! 
g 0201 
LL OLOE 
02 0001 
92 Osol 
64 086 
1S 0201 
9g OL0L 
9 0901 
ral 0001 
499 "14d ‘no 
"14°Nd Y3d = Y3d NLA 
Nig 0001 3A 
1¥ SYD. ONTLV3H 
J1GVLaNYWW CILYWI1Sa 
ONIN! YW3Y 


(6) 


(2) 


Ly LY OW os + 
' 


on 
gees 


02 Sl 
0S - 


08 ee 
St 2 


ral = 


498 409 
"961 O€ JNAT 


ONIN I VWW3Y 


(2) (9) 


961 ‘OS 3nnr 
Ol OL az9NGoud 
SVD J1@VL3NYVW SYD JTGVLINWW 


Ln LY OD UN or o> 
_ 


NLA © oD oom 
- 


OL 
02 


S2 


SE 


0S 
08 
Sl 


ol 


499 
Sv9 
318V LINUVW 
WILINI 


(S) 


04/S8 
$/01 
S/St 
S/S\ 
5/02 
G/02 


01/01 


ShH/SH 
Gh/Gh 


S/S2 
01/01 


O1/S1 
S/S1 


$1/01 
S/02 


0€/sl 


G/Sc 
0S/0s 


98/01 
O1/s1 


S/s1 
IN39 Yad 


~-o~ 


98 


OL 


et 
9¢ 


oh 


6h 
002 


Ont 
0¢ 


St 
409 


NOILN IOS OISS¥ Ie! 
G31LVi00Ssy OISSVIe! 
NIWOGY) 

ONIHL3 

ONIMIA 

YBAlYy ATIEg 


NV Idd 1SS1SS IW 


NO1LNI0s onaaq 
NOILNIO0S NS IN 


ONINIA 
NN3g -OWN3 J 


OISSVIY] 
ON IHL 


IN10g BA¥1S 


ONINIA 


NOW EVN 


GNY1s} Mog 
NOILN10§ onaaq 


NOAWVSYM 
NIWOGY) 


auowy 1v1g 


INOZ 


JOVAYNS/YIOAYASIY = JIVId NI SV 


$3SS01 


(4) 


WILINT 


(€) 


~ (2) 


HLNOS ANY] NOZDUNLS 


SYOWHLYULS 


OUZETOLS 


YAILLILS 


Bau) d33LS 


BAY NBaLS 


GUVONVLS 


YAaAlY ANOWS 


337009 HLIWS 


SLLAENOWIS 


waAIY NIIS 


v3uy YO d13I4 


(1) 


én 


on 


*HOVaY O!WONOOR Lh O8tl Ok = On 
GNOASS O3YusGIsS 09 0001 09 = 09 
-NOS ATLNSSSYdg 6 OLOL 6 mi 6 
9 COLL S = G 
9¢ 0201 GZ om SZ 
gl 0021 Gl = Sl 
LL OOLL 02 = 02 
ui OOLL h iy t 
35 0201 cE = Gg 
ZL OOLL 9 = g 
497 QOLL OnZ = On? 
"QSL INI] 
‘saiLitiin 
NUY3 1 SSMHLYON 
OL Q10S s¥9 ooh O2L [HRS € O8€ 
L 0S0L 1 = l 
UE O01! OL > OL 
*dv¥O SYD OLNI 
G3L0S°NI S¥9 LA OOLL Ace € GZ 
61 0201 gl €- Gl 
9 0z0L 9 = 9 
t 0201 q 7 ur 
"ALITMILA 
W901 S3iiddNs gl 096 61 a €2 
@ O€01 FA cr, vA 
*"HOVSY OIWONOOS 9 O8tl S = g 
GNOAS8 Gay¥3a01S LZ 0901 GZ = G2 
-NOO ATLN3S3Yg 9 0001 S9 = S9 
"OSL IWI] 
Say1iniin 
NVIGYNY) 
Ol Qi0s Sv9 49 Ogol og 8 OL 
S 0801 S = G 
S 0401 S = G 
SUV 3y 409 Sen 499 498 408 | 
“14°ND Yd Ydd ALP h96L O€ SJNAF 496L OF INA sv9 
Nig oool SN WA Ol 0! G39NGOYd JiIGVLAIYVW 
VY Sv9 ONILVSH SVS JIVLSNUVW SV¥9O JTIVLANYVW WILIN] 
FTSVLIYYWW GSLWWIILS3S IN INI WW3Y 


ONIN IVW3Y 
(OL) (6) (8) (2) (9) (S) 


5/02 
G/02 
G/0€ 


Gh/SE 
01/02 
04/Oh 


01/02 
Gh/Oh 
01/02 


01/02 
OL/St 


04/SS 
S/0t 
01/01 


S8/0h 
S/S 
OL/S1 
01/02 


G/S2 


G/02 
G/L 
S/S} 
S/St 


Gh/Sh 
S2/0L 
S2/O1L 


LN39 Y3d 


OOnL 


0&2 


ENT: 


JOVIYNS/YIOAYASIY = FIVId NI SVS 


$3$S01 


(4) 


“WILINI 


(€) 


OISsviy| 
ONIHLA9 
31100V9 


NOILAIOS OnG3 
aaLv190ssy ona37 
NO1LN05 

NV Idd ISSISS IW 

NV Idd ISSISS IW 
NOILNI0§ O1SsYUNe 


G3LVIDOSSY-NON ONY 
aaLyio0ssy O1ssvunr 


WLt1yLag 
auowy 1¥1g 


—NOILATOS 
ayV7, THY Avag 
ONIH139 


NV Idd 1SSISS IW 


NOILAT0S NO1W13 
GaLVi90SSY NOLN13 
aYvOWY | y7g 

ONINIA 


YaAtY WTI 
NN3g-OWuSg 
oIssv Ia 


NIWOaY) 
ONIHL39 


No1!rAtos onaa4y 
Galvioossy onasq 
NAW SYM 


INOZ 


(2) 


LNSONY | 


3NY¥] NYATAS 


STTIH NYMS 


TISM WMS 


3uaNnns 


aia 144Ns 


vauy Wu3Na9 
HLNOS 3NV] NOSOYNLS 


(1NOO) 
HLNOS BV] NOZOUNLS 


vauv ud O15 14 


(1) 


A= DY 


Z 0201 fe = @ 
Oh 0S01 8é oe 8é 
2 0901 Z 7 é 
1 OOLL l = L 
"HOVSY O1WONODS 
GNOASS GSuaeGIS 
-NOD ATLN3S3uqg LL OLLL Ol = Ol 
"HOWAY OIWONOOS 
ONOARS Gsuaais 
-NOO AILNSS3Yd Lt 0601 Ol = Ol 
6 OlLt 8 = 8 
€€ OLLL 0g = 0€ 
9 OOLL SG = S 
fA OOLL 9 = 9 
*HOVSY OIWONODS 
GNOASS GSusaGIs el OOLL él = ol 
~NOO ATLNSS3Udg | OZLL | = | 
*ALITMIiN W907 
S3ilddfNs ONY 
G3L!IWI ANYdWO9 
S¥} IWEALYN 
NYS LSS 68 OLLL 08 0242 OSE 
NV 1GYNY9 
Oi alos s¥45 291 OLLL 0S 1 092 OLk 
(é OSOL ] = @ 
"HOV3SY OIWONOOS h 0401 q = q 
GNOASE asyHaais gl 0ZOL gl = gl 
-NOD ATLNIS3Udg 8 046 8 = 8 
"OSL IW] 
SAN1J 3did 
VOVNYJ-SNYY| g OOLL Z a i 
Oi 10S s¥9 081 *O0L1 HOI 9 Od 
9 0001 9 = 9 
Z 046 [5 = Z 
SYSYNSY 409 “TEI (4) 408 498 49€ 
"15°ND Yad Y3d NL h96l O€ SINAC n96L OF 3NNL Sv9 
Nig OOoL SN Wa Ol Ol G3INGOYd  JIVLINYVW 
ly sv9 ONILVYSH ~§=SVI J1VVLSWYVW SVD JTSVLAYVW WILINI 
AVSVISNYYW GSLVWILS3 ONIN) Wy 
ONIN | VW3Y 
(Ot) (6) {8) (é) (9) (S) 


01/S1 € 
G/02 0S 
S/S2 g 
G/S2 4 
S/O ra 
9/01 ra 
S1/04 at 
S/02 On 
$/02 L 
S€/04 Sl 
5/02 91 
G/02 l 
G9/S% OOnL 
02/01 00S1 
O1/St € 
S/S1 S 
S/01 Lé 
S/02 tt 
S1/02 01 
01/01 Ole 
G/02 8 
G/S1 6 
IN39 3d 408 
JIVIYNS/YIOAYAS3Y =—IVId NI SV¥9 
S3SS01 WILINT 


(4) (€) 


NV Idd ISSISS IW 
3TH ANNYW ‘IWs¥g 
oavuo10) Ivsyg 

ONYIS| MOg 


BuOWY IY 1g 


O1SsVId] 


NOILNT0S 

NY Idd ISSISS IW 
GALV 100Ssy 

NV Idd ISSISSIW 
37711 ANNY|W 


NO1LN0S 

NV Idd ISSISS IW 
NV Idd ISSISS IW 
STI ANNYW Ivsvg 


NO1LN70S 

NV Idd ISSISS IW) 
daLv 100ssy 

NV Idd ISSISSIW 


NV Idd ISSISS IW 
simnq 

3yOWNIVIg IVsVg 
QNV1S| Mog 


onaaq 

NV Idd ISSISS IW 
ONIMIA 

YaAIY ATIag 


INGZ 


(2) 


usa5us A 


YNOSf 


33N9 OM] 


HLYON ONINIM, 


ONINIM] 


ASTIVA SSNEN] 


NIUN| 


33ND STII 3ayH] 


VauV 8 01314 


(1) 


"ALITMILN 

W901 s3idddns 
ONY ‘G3LIWI4 
SEN1] 3dig VQYNY) 
-SNYY! ‘ O3LINIF 


ANVdWO9 S¥9 
TVUNLVN NYSLSaM 
NY LOYNY E81 *O0L1L 991 Lae 081 
Ol Glos sv 9tl «0011 eel ik Onl 
S 0001 S = G 
"ALITMILA | 0201 l = L 
WOOT SBiiddNs | OL L L @ 
"di} *09 
S¥5 NUYBSHLNOS 
GNY Yiuss1y 621 0201 Set h 0€ 1 
Ol ales $v9 ZOLL 0201 Ssol Gh O€ lt 
*HOVSY 9 IWONODZ 
GNOASS GsayusaIs Z OOLL 9 : 9 
-NOOD ATLNESSYg 9 OOLL S =a S 
"HOVSY DIWONOOS 
GNOARZS GaHyaais 
“NOD ATLNSS3SYd (Ae OOLL 02 = 02 
re 
ef Li O46 Bl = Bl 
= h 086 t . h 
"OSL IWIT 
*SaILITIIn 
NYG LSAMHLYON Zz 0201 2 = 4 
Ol G10S SvV5 0s OZt1 Gh r Sh 
Ll OIL Gl = Gl 
8 OHO 8 = 8 
"ALITILN 1¥907 
$3 Iddfs 
GNY O3LIWI4 
*‘salLiTiin 6 O10l 6 € Zl 
Nua LSSMHLYON Sl 0001 Sl OL GZ 
01 G10s sv5 96€ 066 00h OLE OL2 
SYYVW3Y 499 a eg) 408 408 408 
“13°ND Y3d Y3d NI 96 O€ SNNf #96L O§ SNA sv9 
nig Oool SANWA 01 OL 039NdOYd A198V LAYYYW 
ly syd SN ILYS3H SVD STSVLSNUWW SVD 3TGVLSNuVW WILIN] 
JTWVISNUWW G3ILVWI1S3 ONIN | YW3¥ 
SN INI YW3Y 
(01) (6) (8) (2) (9) (s) 


S/S\ 022 
S/02 ost 
S/02 Z 
$/02 | 
5/02 € 
0€/02 0€2 
On/S1 0022 
02/S1 6 
O1/St L 
01/01 SZ 
0€/02 €& 
S/S1 a 
02/52 € 
GS/&S 022 
OL/St 02 
S/01 6 
S/02 at 
G/02 €€ 
G/S2 OOLL 
IN39 Yad 40€ 
FOVIYNS/YIOAYISIY JIVId NI Sv9 
$38S01 WILINI 
(4) (€) 


3uOWY | ¥"1g 
ONIMIA 
uaAlYy ATI3g 


NY Idd ISSISS IW 
ONINIA 


NV INOA3Q 
NVidd ISSISS IW 


onda) 
ayoWy 1¥1g 


NY93 ANNG 


G3LVIOOSSY-NON GNY 
G3LV100SSy 3uOWuIY Ig 
ONIMIA 


IN10g BAV1S 
NOILNI0S 

BV] T1HUsavag 
OISSVIa 

auyoWY IVIg 


NV INOAZQ 
auowY | ¥71g 
ONINIA 


INQZ 


(2) 


31VGSSOY4-SNAVM 


SLLYM 


NO LYS LYM 


N319Ya LVM 


NYS HY SYM 


LHOLYMNIYN 


STTIH VINISUIA 


V113SN1Y-ONINIA 


vay YO d13a13 


(1) 


"d3aLIWIT 
SBN! 3dig 
VOVNY9-SNVU] 
OL Q10S s¥9 


"ALITILA 
WOOT Sa! IddNs 


"ary "09 sV¥9 

NUBHLNOS 
ONY YLUaEIy 
OL 0710S s¥5 


"ALITILN 
WOOT SAlIWddN$ 


"HOVSY OIWONODS 
GNOASS G3Yuz0IS 
-NOD ATLNASSYg 


*ALITILN W907 
S3ITddNs ONY 
G31 INI} S¥5 
WIMLSNGN | 

NV 1OYNV) 

OL Glos s¥5 


"al7 "09 

S¥) NUSHINOS 
GNY Viuaety 
ONY G3LIWI4 
S3N1] 3dlg 
VOYNY)-SNVY] 
OL aios sv5 


"dVO SVD OLN! 
GSLOSCNI S¥9 


"HOVSY OIWONODZ 
GNOASS G3Yy30IS 
-NOO ATLNSS3Ug 


SY VWay 


(Ob) 


S2 OLOL 
6 096 
hé On6 
36S 080l 
lz 0601 
2 0201 
S 066 
91 OnOL 
€ Ott 
1S2 On01 
"S21 0601 
a 0601 
rah 0011 
S01 0201 
S 0z0l 
8 0601 
bt O01 
499 1300) 
“14°ND Yad Yad NL 
nig OOOL IN WA 
LY SV3 ON I1V3H 
JVVLAIUWW GILYWI1S3 
ONIN IWWSY 
(6) (8) 


SIS 


Lae 


ra 
Ol 


499 


961 ‘OG anor 


Ol 


SVD J1aVLAYYW 
IN INIWW3Y 


(2) 


= 001 


S& OSS 


6 0S2 


E Z 

= Ol 

498 409 
n96L O& INAT sv9 


QO1 G39NGOYd = 3IIGVLIYWW 
SVD F19V LAY VW WILINt 


(9) pros) 


ONINIA 


3YOWY IVIg 


NV IddISSISS IW 


NV Idd ISSISS IW 
dISSVIY 
ONIHL3 


Ausanig 
311009 


auOWN IVIg I¥s¥g 
ONINEA 


onaa 4 
NOWYEYM 


No1LNIOS onda 
a3ivi90ssy onaa7 
3uOWY IYTg 


OBLVIOOSSY NNSIN 
3UOWN IVIg IvSsV¥g 


INOZ 


$/S2 sé 
$/02 22 
02/S1 0s| 
02/S\ O18 
S/02 &€ 
S/S1 LE 
$/01 3 
S/O 81 
$/02 h. 
S/S Ole 
$1/01 0021 
01/01 Z 
02/08 0€l 
02/01 0&1 
$/02 A 
St/01 6 
S/St A 
IN39 Ya3d 409 
JOVIYNS/YIOAYISSY JIVId NI Sv9 
S3SS01 WILINI 
(4) () 


(2) 


43349 NNNOTIM 


3uBWOTIM 


333U9) ASHOHOTIM 


STTIH LVOOTIM 


MVTSL1HM 


31ulvug Lsay 


4O07LS3M 


HLNOS 3S0u31S3y 


3SOUS1S3q 


YaTISHWNYG 1Say 


Vau¥ YO 01314 


(1) 


"HOVaY Z 0201 Z = é 
2 IWONOD3 Z 0901 z = 4 
ONOARS € OnOL € = € 
34301 SNO9 Zz OnOL r, - 2 
MILNA SS 4 OnOL 4 4 
"OBLIWIT 
"Sai LiTiin 
NYS 1SSMH LYON 601 0SZél 48 él 001 
OL G10S SV) é era é 8 Ol 
| 0201 | a L 
*s¥D Way) 
SNIig AG GSNIVL 
-NIVYW 3YHNSS3uqg 
"aly ‘09 sv9 
NYSHLNOS ONY 
YViuaety OL alos 
SY) °G310A0 
ONISS YlOAYSS3Y 40S *0SO01 08h = 08h 
; t 0401 4 = q 
6 O€ 01 6 = 6 
Sc 0001 G2 = Ge 
“a 002 0001 002 é 002 
oO @ O9LL vA = J ne 
i cA O9LL 7 = é 
<= L OOLL lL. we 1 
L 0201 1 = L 
“USA1Y NYWONI 1g oh 0801 Sl = Gl 
GQ311V¥9 AT8SWHO 4 22 0601 02 - 02 
"ALITILN 
1¥001 S3idddns 
GNY LNYId ‘O17 
STVUSN Ij NUBLSSM S 066 G h 6 
Ol alos svg Ol 066 OL L Lt 
@ 086 @ = vA 
Zi OOLL Sl = Sl 
qh OOL1 On = Oh 
Ol OOLL 6 = 6 
€ 0001 6 3 € 
S¥uVW3y 499 Ae faoge( 408 498 409 
“13°ND Y3d Y3d NL n96l O€ JNNfF 496 OF INNA syv9 
Nlg OOOL SNWaA Ql Ol G39Nd0ud J19VLINUVW 
ly syv9 INT LV3H SVD JIGVLSNNWW «SVD 31aVLaNYuvW WILINI 
JTGVLSNYYW CSLVWILS3 ININIVW3Y 
IN INT YW3Y 
(Ot) (6) (8) (2) (9) (S) 


S/S¢ € 
G/02 € 
S/02 Ht 
S/02 € 
5/01 S 
S2/04 022 
01/02 hl 
OL/SI l 
Sé/O1 028 
S/S1 S 
S/S2 El 
S/0S 6 
0€/01 OzE 
S4/ SE 2 = 
G1/02 € 
01/01 | 
S/S2 L 
O1/S1 02 
Ol/st 9 
S/O LL 
S/S2 Sl 
S/S2 € 
S1/0l 02 
SE/SL 0S2 
G/02 él 
G/02 4 
1N39 3d 499 
JIVIYNS/YIOAYASSY FOV Id NI S¥9 
$3SS01 WILINI 
(4) (€) 


NV Idd ISSISS Iq 
NN3g-OWU3 J 
Ausanig 

YSAIY Lidids 
u3AIYy 3OWag 


NO1LNI0s ona34 
auoWU i ¥1g 
ONIMIA 


onaaq 
NV Idd 1SS1SS I 
ONINIA 


NOILNI0S onaaq 
aaiv190ssy. ona 
NOILAIOS NS IN 
ANSIN 

NV Idd ISSISSIW 
ONIMIA 


dinvg 
ONSINag 


ona3q 
3711 ANNYW 
ON INIA 


auOWN IVIg IVsVg 
NOILATOS WNIGHY) 


wn 1auy9 
yaAly ATIag 


INOZ 


(2) 


ON 1 OM 


anv] QUvZIM 


TW4ONIM 


SNYO8WIM 


x335u9 NOSTIM 


NOGONIT11M 


N33u9 N3QSaT11N 


yauy 40 d13I4 


(1) 


"SNTVA ONILVSH YBHOIH GAYNSV3yW x 


9HOLE HLLSE S604 LO86ES 
; 886 1&6 186 
1S Bh gh 
6HSZ 4SHZ HGAZ 
QSOKE Glzzs €60h 8969 
REEEIN 
WOO SS! 1ddNs 
GQNY G3LIWIi} 
ANYdWO) NOISSIW 
-SNYY| LSYOOLSSM 
O1 G10S s¥9 E12 0201 661 12 022 
"OSLIWI] 
S3NI] Adlg 
YOYNY9-SNVU] 
OL Q10S sv5 62 +0601 42 € Og 
*HOVSY OIWONOOS 
GQNOA358 G3aYy3sGIS 
-NOO ATLNAS3Ydg rhs 0901 ey bs LL 
SyuvWSy 499 "44 'n9 498 499 499 
"14°ND Y3d Yad ALG #961 ‘OS 3NNf 496L ‘OS 3NNr Sv) 
Nig O001 NWA Ol O1 Q39NGOYd  31evL3NuvW 
ly Sv9 ONILVSH SVD J1SVISNY¥W SYD S1@VLSNUWW = OVILINI 
JIGVLSNUWW GILVWILS3 ONIN} YW3Y 
ONIN }VW3u 


(01) (6) (8) (2) (9) (S) 


n961 ‘OS ANP ‘S3AY3S3Y TWIOL 


(HOV3Y OIWONODZ GNOARQ) 
(HOWAY OIWONODZ NIHLIM) 


39g Q| NVH] $S3q 
S3AN3S3Y YSHLO 


HOVAY OIWONODJ ANOARG 


HOVSY OIWONOOZ NIHLIM 


S/S 022 onda} A31SYON 
O1/0t Lg BYOWN IVIg IvSs¥g YSAIYy GooM 
G/01 Sl NIWOGY) 3yY] 43104 
INS0 Yad 404 ANOQZ yauy Yo d13sl4 
JOVAYNS/YIOAYSSAY JIA NI S¥I 
$4SS01 TWILINI 


(4) () (2) (1) 


eeees? 
aan 


ad 








SHOWING 


FIGURE A-| 
CALGARY, ALBERTA 


RESERVES OF GAS 
603-6h AVENUE WEST 


OIL AND GAS CONSERVATION BOARD 
° © t 3 © © © 70 90 


AJL EB 


be 


: par ft He 
</5 855.2 Sca08 ese. ef OEE -t 


4 
$3398 Sie veers 


& 
wl 
= 
rsa) 
rm 
Le 
2 
z 
= 
fe) 
ba 
wo 
i) 
a 
ve) 
ing 
< 
fay 
z 
= 
7) 
ra) 
A 
uw 
we 
Ww 
~ 
f= 
= 
= 





os : ’ co 
<r pee goth ioeok rt 
~ =e Oe Nt PIE _—- = a 
; mM, ‘i 
‘ ; . 
eit ad ay i’ = . ru | 
>i. ‘ 7 
| 4 
: 4 bb tse? } 
‘ i 
; ’ \ 
[ ; 
| ‘ %, i ; 
* . | 
; | 
: 
} ; : 
iv 


— ting 
=. 








APPENDIX B 


THE TRENDS IN EXPLORATION FOR AND 
THE GROWTH OF RESERVES OF GAS IN ALBERTA 

There are two general methods in common use by estimators 
in forecasting future reserves of oil or gas: the geological 
or volume of sediments method and the statistical method. 

The geological method as applied to gas reserves, involves 
determining the volume of available favourable sediments in 

a particular area. To this volume is then applied an estimated 
ratio of reserves to sediments based on the estimated gas 
reserves in relation to the volume of similar fully or nearly 
fully developed sediments elsewhere. The method is useful 
primarily in estimating the ultimate reserves that might be 
discovered underlying a relatively large area. Its reliability 
depends upon the validity of the comparison of the two areas. 
The matter of ultimate reserves will be discussed in greater 
detail later in this Appendix. 

The statistical method of estimating future reserves 
consiststofsathisvorical analysis of the gas reserves dis- 
covered per exploratory well or exploratory foot drilled and 
the application of the trends indicated to an estimated 
ultimate number of exploratory wells or footage. This 
method is particularly useful for short range caeimetes and 
has been used extensively by the Board in recent years. 

The major portion of the trend evidence submitted at the 
recent hearings was concerned with this approach. Such 


evidence is summarized and discussed below. 


Submission of Trans-Canada 

Trans-Canada at the hearing of it's application did 
not present any new evidence regarding the trends in reserve 
growth in the Province, but did revise and extend tables 
V-3 and V-5 of the Board's Reserve Report of December 31, 
1963 (OGCB Report 64-8) to reflect increased reserve estimates 
for those pools which have undergone significant development 
since that time. It accepted the Board's "appreciation 
factors" as presented in Figure V-4 of the above mentioned 
report, and on this basis adjusted its initial marketable 
reserve estimate of some 39.7 trillion cubic feet (as of 
April 1,. 1964)/ to, about, 43.3 trillion: cubic) feetswhen fully 
appreciated. 

The long term growth rate of initial marketable gas 
reserves due to both new discoveries and appreciation of 
known reserves, including the above mentioned April 1, 1964, 
estimate, was estimated by Trans-Canada to be 2.6 trillion 
cubic feet per year. Trans-Canada contended that since the 
cumulative fully appreciated reserve discovered per wildcat 
well drilled has remained at about Male bivelionscubicureat 
over the last four;,years, it is’ likely that at the present 
rate of exploratory drilling this long term growth rate will 


be maintained. 


Submission of Alberta and Southern 
Mr. S. R. Blair presented a report entitled "Review 


of Statistics of Trends in the Growth of Gas Reserves in 


Bed 


Western Alberta" in support of the application of Alberta 
and Southern. 

The area considered in the study is that portion of 
the Province swest#of the ePifth Meridian and south’of “Township 
80. Reserve growth in this area was compared to the reserve 
growth for the Province as a whole :.as presented by the Board 
in its Reserve Report of December 31, 1963. 

The Alberta and Southern submission showed that during 
the past ten years there has been an upward trend in the 
number of exploratory wells drilled per year in the study 
area and that on a cumulative basis to December 31, 1963, 
the fully appreciated reserves per exploratory well are 
15.9 billion cubic feet in the study area as compared to 
abowt! 6.52) biLivont*cubic feet for thet entire: Province’. 4 ‘It 
also showed that the reserve weighted average ultimate 
appreciation (referred to reserves one year from the date 
of discovery as 100 per cent) is about 350 per cent for the 
study area, compared to some 248 per cent as estimated by 
thes board for the Province asa whole. 

Within the study area, three distinguishable periods 
in the trends of reserve increase have been indicated 
according to Alberta and Southern. The first trend from 
1953 to about 1957 shows a marketable gas reserve increase 
averaging some iigeoiad ton cubic feet per year, whereas 
the next period from about 1958 to 1961 exhibits a signi- 


ficant sincredee™ inarate;, to 2.$° trijilion ‘cubie¢e feet per year, 


B-4 


followed by the third period from 1961 to the end of 1963 
where the reserve increase rate declined to about 1.2 
trillion cubic feet per year. 

Alberta and Southern considered this analysis to 
demonstrate a correlation between gas reserve growth and 
incentive to develop, inasmuch as the greater rate of growth 
occurred during the period in which permittees were actively 
engaged in gas purchasing. In cross-examination, Mr. Chernoff 
of Alberta and Southern explained the reason for the decrease 
in reserve growth during the period, 1961 to 1963, as not 
caused by a decrease in exploratory effort but as a result 
of a sharp decline in development drilling and hence in 
appreciation actually realized in the area. 

Alberta and Southern stated in his submission and Mr. 
Blair repeated in direct and cross-examination, that a reserve 
growth rate for the Province of some 2.5 trillion cubic feet 
per year could be counted on for several years into the 


future. 


Submission of the Utilities Companies 


The Utilities Companies did not present any direct 
evidence concerning the trends in gas reserve growth. They 
did, however, question the trends, as estimated by the 
applicants and the use of such trends as part of the supply 
to meet requirements. This matter is discussed in detail 


in Appendix D. 


Leen 

The Board's Analysis of the Trends in 
the Growth of Gas Reserves in Alberta 

Effective January 1, 1964, the Board adopted the Lahee 
system of well classification utilized by the American 
Association of Petroleum Geologists and by the Alberta 
Society of Petroleum Geologists. The category of total 
exploratory wells, as used in this report, is comprised of 

(a) new field wildcats, 

(b) new pool wildcats, 

(c) shallow pool tests, and 

(d) deep pool tests. 
While the Lahee system differs somewhat from the system 
previously used by the Board, from the point of view of 
reserves discovered ee exploratory well there is very little 
difference between the figures calculated by the Lahee system 
and thoes calculated by the Board's old system. The annual 
drilling data, converted to the new basis, are included in 
Table B-l, and are presented graphically as Figure B-1l for 
the period, 1954 through 1964. There were 368 exploratory 
wells drilled from January 1 to September 30, 1964, and for 
purposes of completing Figure B-1, it has been estimated 
that a total of 500 exploratory wells will be drilled by the 
end of the year. Exploratory wells drilled to June 30, 1964, 
total 6,568. In the past, the Board has assumed an ultimate 
density of one exploratory well per 10 square miles of pro- 
peeceiye area. This assumption has been reviewed in light 


of the adoption of the Lahee well classification system 


B=6 


and the Board is satisfied the estimated ultimate density is 
reasonable. At such a density some 20,000, or more eae e 
exploratory wells ether pe three times the current number) 
would eventually be driived in Alberta. 

TheMecnen cis estimated initial marketable gas reserves, 
shown in Appendix A, are tabulated in Table B-1l by the year 
of pool rediscovery sa en esti table, the names of the major 
(10 billion cubic feet or over) pools and fields discovered 
each year are listed, together with the annual number of 
total exploratory wells and the initial marketable reserves 
(as estimated at June 30, 1964) attributed to each year's 
discoveries. Figure B-2 is a graphical presentation of 
these reserve data, together with the corresponding data 
from previous Board reserve reports. The spread between any 
two points for a particular year of discovery represents the 
amount of appreciation that has taken place from the date of 
the Bt a Pe pce rReey peter by the lower point to the date 
represented by the upper point. The long term growth rate 
of initial marketable gas reserves due both to new discoveries 
and to appreciation of known reserves has been about 2.5 
trillion cubic feet per year, o indicated by the dashed line 
on Figure B-2. This long term rate of growth has been 
essentially seo SPREE over the last few years, but the actual 
growth has varied considerably from year to year. (For the 
years 1959, 1960, 1961, 1962 and 1963 the reach trillions 


of cubic feet has beeny 3.53; 3.00.0. 05 le Weand Lintner eGpectin eda. 


Vi aa 


During the first half of 1964 the growth rate has been at 
some 6.2 trillion: cubic feet per year.) 

The exploratory drilling and initial marketable gas 
reserve data of Table B-l, together with the amount of 
marketable gas produced and the corresponding remaining 
reserves, are summarized on Table B-2 by year of discovery. 
The reserves per exploratory well drilled, calculated on an 
annual basis, are shown in column 8 of this table. These 
annual data are not comparable since for the early years 
the discoveries are fully appreciated whereas in recent years 
the degree of appreciation is considerably less. This is 
particularly true with respect to 1963 and 1964. 

The appreciation of gas reserves in the years following 
discovery has been analysed as a means of estimating the 
future appreciation of recent discoveries. The method 
adopted involves determining the percentage increase in 
estimated initial gas reserves as a function of the elapsed 
time from an average date of discovery to the date of sub- 
sequent reserve determinations. Data for discoveries made 


in, each, of, thes years,1951 to, 1962) inclusives@ are, plottedion 


wm 


Figure B-3. A review of these data did not suggest any 
change in the reserve weighted normal appreciation curve as 
shown in the Board's report of February, 1964. This curve 
is shown as a red line on the figure. 

The current reserve estimates for each of the last seven 


years gas discoveries have been adjusted to appreciated values 


B= 8 


using the normal appreciation curve of Figure B-3. The 
appreciation factors used and the corresponding adjusted 
reserves are presented in Table B-3. Initial gas reserves, 
now estimated to total 39.8 trillion cubic feet, are 

expected to appreciate by over three trillion cubic feet to 
43.2 trillion cubic feet. The fully appreciated gas reserves 
per exploratory well are shown in column 7 of Table B-3. 

Both the currently established and the appreciated 
reserves per exploratory well are plotted for the period, 
1954 to June 30, 1964, in Figure B-4. The appropriate data 
from column 8 of Table B-2 were used for the current ratio 
of reserves per exploratory well and from column 7 of Table 
B-3 for the appreciated values. The figure shows that the 
fully appreciated reserves developed per exploratory well 
have, on a cumulative basis, declined from over 8 billion 
cubic feet per well in 1954 to about seven billion cubic feet 
per well in 1964. On an annual basis, the ratio has varied 
considerably from year to year but the running average has 
been in the order of 4 to 5 billion cubic feet per well for 


the last six or seven years. 


Ultimate Reserves 

At the hearing of the application of Alberta and Southern, 
both the CPA and British American submitted evidence regarding 
ultimate reserves. | 

CPA stated in its sabe ston that GOs to so per cent. of 


the reserves of the Province have yet to be found. During 


BaD 


cross-examination, the witness stated that these percentages 
referred to reserves in excess of the 35.5 trillion cubic 
feet of recoverable gas which, according to the Association, 
had beenjidiscomered fini-Ailbemta tothe end’ of: 1963)... On thi's 
basis, it would appear that the CPA's estimate of ultimate 
reserves ranges between 90 and 140 trillion cubic feet. 
However, the witness indicated that his committee, placed 

more weight on a rounded maximum of 150 trillion cubic feet. 
The witness mentioned that this maximum estimate was based 

on a re~assessment and confirmation of an estimate made by 
the CPA during 1958 for the Borden Royal Commission on Energy 
and another estimate made later in the same year for the 
National Energy Board. The first estimate pertained to the 
entire sedimentary area of Western Canada, for which an 
ultimate reserve of 300 trillion cubic feet was calculated 

on the’ premise that as much recoverable gas per cubic mile 
has been trapped in the sediments of Western Canada as has 
been estimated, on a conservative basis, to have been trapped 
in the sediments of the United States. The second estimate 
involved an assessment of. how much of Western Canada's 300 
trillion cubic feet of ultimate reserves should be allocated 
to Alberta. In proportion to sedimentary volumes, Alberta's 
share would be less than 110 trillion cubic feet. However, 
on the basis of the success encountered to date in Alberta 
relative to the remainder of Western Canada, the committee 


saw fit to increase its estimate of Alberta's ultimate 


B-10 


reserves from 110 to 150 trillion cubic feet. The witness 
further testified that the estimate of 150 trillion cubic 
feet appeared reasonable when Alberta was compared with the 
more thoroughly developed and geologically similar Mid- 
Continent area of the United States. By applying the pre- 
sently proved accumulation factor (discovered gas reserves 
per cubic mile) of the Mid-Continent area to Alberta, an 
ultimate Alberta reserve of 110 trillion cubic feet was 
calculated. On the basis that the accumulation factor of 

the Mid-Continent area will increase further, for exploration 
is continuing in that area, it was estimated that an ultimate 
reserve of 150 trillion cubic feet could be reasonably 
expected in Alberta. 

The British American submission stated that the potential 
gas reserves of the Province are in the order of 150 trillion 
cubic feet. This estimate was based on a detailed British 
American study in which each geological system was separately 
analysed as to its ultimate reserve potential. This estimate 
is understood to include some reserves that will not be 
economic to recover. British American considered its study 
confidential and did not aber it as an exhibit at the 
hearing. 

The Board recognizes that any estimate of the ultimate 
reserves of the Province is, at best, only an indication of 
the order of magnitude. This is borne out by the wide 


variations in recent estimates made for the United States, 


Big). 


where the minimum estimates are about one-third of the 
maximum estimates in spite of the fact that the United 
States has been more thoroughly explored than Alberta. 

The Board's staff estimate that the Province of Alberta 
is underlain by some 280,000 cubic miles of sediment favour- 
able to the entrapment of gas. Estimates of an accumulation 
factor based on an estimated ratio of ultimate gas reserves 
to sediments in the United States vary from about 0.25 to 
0.75 billion cubic feet of gas per cubic mile of sediment. 
If a factor in thei range of 0.3 to 0.48is used, this results 
in an estimate of ultimate gas reserves of some 84 to 112 
trillion cubic feet for the Province. The reasonableness 
of this range has been tested through an extrapolation of 
the long term trend of reserves per exploratory well to the 
ultimate number of wells expected. 

Having regard to this estimate, and to evidence sub- 
mitted at the recent hearings, the Board now believes that 
the figure it reported in its reserve report of December 31, 
1963, of some 60 to 80 trillion cubic feet is on the low 
side. The Board believes that an estimated ultimate reserve 
for, the, Province of Bross Tee 100 trillion, cubic ier 


is reasonable. 
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APPENDIX C 
ALBERTA GAS REQUIREMENTS AND PRESENT PERMIT COMMITMENTS 


Introductian 

The extensive evidence submitted by the Utilities Companies 
formed the major part of evidence led concerning future demand 
for gas in Alberta. The applicants and those producer inter- 
veners who indicated support of the applications tended to 
agree with the Board's forecasts of the overall thirty-year 
requirements as stated in its February, 1964 report on the 
Trans-Canada application heard by the Board on September 23, 
ee ae The Utilities Companies submitted an independent 
forecast, indicating requirements considerably greater than 
those forecast by the Board. The Utilities Companies were 
supported in a general way by the City of Calgary and Sherritt 
Gordon. The City of Edmonton, which also took a generally 
similar position, stated in its submission that if industrial 
expansion continued the requirements of the Province would 
be considerably more than the Board's February, 1964, estimate. 
However, Mayor Hawrelak, witness for the City, said that the 
City didn't doubt the Board's estimate, but wanted to be sure 


that it was optimistic. 


Pass 


Both Trans-Canada and Alberta and Southern stated that 
they had not made independent surveys of gas requirements for 


the Province, but indicated agreement with the thirty-year 





(1) OGCB Report 64-1. 
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requirements of 8.74 trillion cubic gene? estimated by the 
Board in its February, 1964, report. On questioning, both 
applicants stated that they believed the Board figure to 
include plant shrinkage during gas processing at Paciti cus 
Empress extraction plant, and the compressor fuel requirements 
of the Alberta Gas Trunk Line. 

In evidence given in rebuttal, Mr. S. R. Blair of Alberta 
and Southern introduced a graph depicting forecasts of gas 
demand for Mipence made in the past by the Utilities Companies, 
the National Energy Board, the Stanford Research Institute 
and the Oil and Gas Conservation Board, comparing them with 
actual sales to 1963, and the submitted forecast of the 
Utilities Companies. The graph showed that a forecast made in 
1957 by Stanford for the two Utilities Companies had shown a 
high degree of pas ae as compared with actual results. Mr. 
Blair urged that the Board give particular weight to the 
forecast in view of its Aes siya, although it was projected 
to 1970 only, reaching an annual rate of about 220 billion 
cubic feet or some 20 billion cubic feet less than the 


Utilities Companies' forecast for that year. 


Utilities Companies’ Forecast 


Northwestern Utilities, Limited and Canadian Western 


Sa 0p SS Se ee ay By SSS 
(2) The Board forecast of 8.74 trillion cubic feet, published in 
Report 64-1, did not make provision for gas processing 

shrinkage at Empress and Alberta Gas Trunk Line fuel 
requirements. These items were included in the permit 
commitments. 
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Natural Gas Company Limited submitted a joint forecast of 
future requirements for the Province by three categories of 
demand: residential, commercial and industrial. The industrial 
requirements were divided abs ance: into baele I Naustria t.7. 
"special industrial' and 'contingency'". The forecasts were 
made in detail for each of the Utilities Companies' own 
service areas, and by the application of average rates of 
growth for other areas of the Province. 

To determine requirements for the Northwestern and 
Canadian Western service areas, population estimates were made 
for each area by making a straight line extrapolation of past 
population growth equivalent to an average annual rate of 
2.85 per cent for the Canadian Western service area and 2.78 
per cent for the Northwestern area. Per capita requirements 
based on past trends were projected for the thirty-year period. 
Future volumes of sales for each of three categories of 
requirements, residential, commercial and basic industrial, 
were made by eaetyine the population estimates to per capita 
requirements. 

Separate provision was made for sales to specific large 
industrial customers, designated as 'special industrial'. 

For the Canadian Western service area, this provided for 
growth in the requirements of the four large industrial plants 
then being served. For the Edmonton area, special industrial 
requirements were those of ten large plants. With the 


exception of variations in the requirements of four of the 


C=-4 


plants during the early years of the forecast period and that 
of the Edmonton Power Plant, special industrial requirements 
for the Edmonton area were eta constant at the 1963 level of 
sales. The variations allowed for the four plants were based 
on other information, presumably from the individual companies 
concerned, and that for the Edmonton Power Plant ona 

company projection. 

A contingency industrial allowance was made to provide 
for new large industrial customers and unforeseen growth in 
the existing special industrial category. The levels of the 
contingency allowance of 2 billion cubic feet for Northwestern 
and 1 billion cubic feet for Canadian Western, beginning in 
1966 and accumulated annually, were chosen so as to maintain 
slightly increasing per capita industrial sales throughout 
the period. Excluding the contingency allowance, projected 
per capita industrial sales for the two areas showed a 
marked decline. 

As the two Utilities Companies had not previously made 
specific forecasts of requirements for the remainder of the 
Province, they consulted the Board staff prior to the hearings. 
Data for present demand obtained from the Board staff for 
areas other than those served by the Utilities Companies were 
used as a basis for estimating amounts to be added to the 
Utilities Companies' own requirements. The Utilities Companies 
believed that the rates of growth of 2.76 per cent and 2.69 


per cent for both residential and commercial sales in the 
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Northwestern and Canadian Western areas respectively would 
represent realistic future rates of growth for these two 
categories in the remainder of the Province, excluding the 
Peace River region, as these growth rates essentially reflected 
the expected rate of population growth. Industrial demand 
was projected at a rate of 3.75 per cent, arbitrarily lower 
than the 4.27 per cent used for the Utilities Companies' 
service areas. They believed that the natural advantages of 
the metropolitan areas for industrial location would indicate 
a lesser rate of industrial growth in areas removed from them. 

Requirements in the Peace River region were projected at 
a 5 per cent average annual growth rate, based on the 
experience of Northland Utilities Limited. In addition, a 
special allowance of 780 billion cubic feet, taken from OGCB 
Report 64-1, February, 1964, was added for prospective iron 
ore processing in the area. In evidence, Mr. Snyder stated 
that no allowance had been made in the Utilities Companies' 
forecast for shrinkage at the Empress extraction plant and 
the fuel requirement of the Alberta Gas Trunk Line. As Mr. 
Snyder, being questioned, agreed with the Board staff estimate 
of these requirements, they have been added to the Utilities 
Companies' estimates for purposes of comparison. 

The requirements as estimated by Canadian Western and 
Northwestern are summarized in Table Ce-l. 

In general, most of those giving evidence found the 
projections of residential and commercial requirements made 


by the Utilities Companies acceptable. Mr. Blair, however, 
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in rebuttal evidence at the Alberta and Southern hearing, 
considered the basis of estimating requirements for areas 
other than the Edmonton and Calgary regions unduly optimistic, 
He considered that it would be more realistic to assume 
growth in the generally rural and small urban areas of the 
Province would be less than that for the metropolitan areas 
of Edmonton and Calgary. Earlier during the hearing, Mr. 
Willson had stated that he believed some areas were growing 
at a rate greater than that for Edmonton and Calgary, citing 
Red Deer as an example. He agreed, however, that Red Deer 
was served by the Northwestern Utilities system, and thus 
evidence of its growth was not relevant to growth outside the 
Utilities Companies' systems. In cross examination, CPA, 
IPAC and Shell, submitting testimony in support of the 
applications, stated that they considered the Utilities 
Companies’ forecast unduly high. Mr. Z. P. Pokrupa, as a 
witness for Shell, stated that although he agreed with the 
residential and commercial requirements as estimated by the 
Utilities Companies, he found their projections of industrial 
demand quite unacceptable. 

Considerable debate eavered on the level of the contingency 
allowance provided in the Utilities Companies' forecast. Mr. 
Snyder testified that the level of the contingency was thought 
reasonable in view of the natural advantages for industrial 
location in the Edmonton and Calgary areas, and the low level 


of industrial saturation, especially in the Calgary area. Mr. 
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Snyder stated that whereas the average rate of industrial gas 
demand relative to the total was 50.5 per cent in the United 
states, 52.1 per cent in Canada and 52.0 per cent for Alberta 
as a whole, in the Canadian Western system it was only 34.1 
per cent and in the Northwestern system, 38.9 per cent. The 
contingency allowance increased the rate to 41.9 per cent for 
the Canadian Western area by 1993, and 51.5 per cent in the 
Northwestern area, still less than the present average for the 
Province. Furthermore, Mr. Willson pointed out that, if the 
Shell scheme for development of the Athabasca oil sands should 
materialize, some 48 million cubic feet per day of natural 

gas would be required in its processing plant at Edmonton, 
This would absorb almost one-half of the total industrial 
contingency provided a the forecast of requirements for the 
Northwestern service area. 

Excepting that of the city interveners and Sherritt-Gordon, 
most of the evidence disputed the high rate of industrial 
contingency allowed in the Utilities Companies' submission. 
The producer interveners and the applicants almost unanimously 
denied the Utilities Companies' contentions both that cheap 
and abundant gas was a prime reason for past industrial growth 
in Alberta and that the continuing availability of such gas 
was a sound reason for projecting a continued high level of 
growth. Mr. Pokrupa, as a witness.for Shell, quoted a 
Stanford Research Institute study which stated that fuel was 


the least important factor in industrial location. Similarly, 
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Mr. Strand of British American suggested that fuel costs were 
a very minor consideration in location decisions, with the 
exception of those for the petrochemical industry. He 
suggested also that the high rate of industrial growth during 
the last ten or fifteen years was related to the oil and gas 
industry rather than general manufacturing. Mr. Strand was 
of the opinion, supported almost unanimously by the other 
producer interveners, that future industrial growth will 
depend almost entirely on the expansion of the Province's 
population. 

Mr. Snyder, on the other hand, see ato it was reasonable 
to assume future industrial growth would follow the trend of 
the past if gas remained available at reasonable and stable 
prices. He was, in a general way, supported by the evidence 
of Sherritt-Gordon, who invested the availability of cheap 
fuel with more importance in the location decision than did 
the producers and the applicants. Further support of this 
view was given by the cities of Edmonton and Calgary, who 
contended that stable supplies of gas at low prices would 
provide an incentive for industrial location. The two cities 
contended that further removal of gas from the Province would 
exert an upward pressure on prices and destroy the main 


advantage of their areas in the attraction of industry. 


Board Staff Forecast 

In view of the extent of the interest indicated prior 
to the two hearings, the Board staff made a complete review 
of its forecast of gas requirements for the thirty years, 


1964 to 1993. As a prerequisite to making a forecast of 
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domestic and commercial demand for natural gas, a forecast 
of population was made, followed by an estimation of the 
future trend in the rate of household formation. 

Forecast of Alberta Population. A forecast of population 
growth in Alberta was made by census division. Data from the 
censuses of 1951, 1956 and 1961 were analysed to determine the 
changing characteristics of each census division according 
to family size, age distribution, and the rural-urban 
distribution of the population. Similarly, the growth rates 
of individual urban communities and rural districts were 
determined. Growth rates for each census division were 
developed by relating these two sets of data. The pattern 
of economic development in the Province was examined and 
related to each census division. The growth rates determined 
for each census division were then adjusted according to the 
influence expected patterns of economic development in each 
division would tend to exert on population trends. The 
growth factor determined for each division was applied to the 
1961 census count, and the total for each division summed to 
obtain the Alberta total, resulting in an average annual 
growth rate of 2.8 per cent.” 

As a check on the projected trend, an estimate of the 
Province's future population was made according to the trend 
of Alberta's historic proportion of the total population of 
Canada. The result so obtained was similar to that of the 


above detailed study. 
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Domestic Requirements. Average annual rates of consumption 


per customer were determined, and saturation levels of customer 
average annual usage estimated. The number of customers was 
estimated from the population projections and estimated future 
rate of household formation. Future annual domestic require- 
ments were determined from the estimated number of customers 
and estimated average annual customer demand. Allowance was 
made for communities reaching saturation Tec evemat average 
annual customer demand at various points in the forecast. 

Sommercial Requirements. A detailed Province-wide study 
was made to determine the ratio of domestic customers to 
commercial customers. A pattern was found to exist in that 
ratio which was related to the size of the community. In 
large centres the ratio is about LO?1,, while vin ‘the Break 
isolated communities there are some three domestic customers 
to every commercial customer. As the population of a 
community grows, the commercial establishments tend to 
increase in number at a lower rate, but they tend toward 
larger units. 


Industrial Requirements. A forecast for the growth in 


demand was made for each large industrial consumer and for 
each group of small industrial consumers served by each 
utility system. Most of the large consumers were consulted 
and eee of their future requirements were received 


from them, 


In estimating industrial demand, consideration was given 
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to the expected industrial growth of Canada, the growth 
characteristics of the product being manufactured, the 
growth record of the individual manufacturer, the markets 
available and changes in processes which may affect the 
consumption of gas. 

In addition to increases in demand by existing 
industries, a contingency allowance was made for new, 
large industrial customers, equal to approximately 400 
billion cubic feet for the thirty-year period, or about 8 
per cent of the forecast of total thirty-year normal 
industrial requirement. The presence of lumber, petroleum 
and metallic mineral resources, combined with the availability 
of relatively cheap energy, should be conducive to the 
maintenance of a steady industrial growth in the Province. 
As in OGCB Report 64-1, February, 1964, 780 billion cubic 
feet of gas was considered as a requirement during the 
thirty-year period for the possible processing of iron ore 
in the Peace River area. An amount of some 800 billion 
cubic feet was added as being required to cover shrinkage 
at the Empress plant, and Alberta Gas Trunk Line fuel 
requirements for the thirty years. This estimate was based 
on existing permits and the two presently applied for. 

A summary of the Board staff forecast is shown in the 


Table C-2. 


Board Forecast 


The Board Forecast of February, 1964. The Board's 
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forecast of February, 1964, as presented in OGCB Report 64-1, 
was based on a review of its 1959 forecast. However, a 
detailed review of Alberta requirements was made prior to 
OGCB Report 64-1 because actual requirements during the 
period, 1959 - 1963, fell short of those forecast. As no 
new evidence was presented at the hearing of the 1963 Trans- 
Canada application, and all parties, including the Utilities 
Companies, indicated general agreement with the total 
requirements given in the 1959 forecast, the Board believed 
that the 1959 forecast revised only to take account of lower 
demand in the base years was appropriate. The result was 
that, excluding the 780 billion cubic feet of requirement 
£OY, an -eronr ore processing facility, the thirty-year 
requirements as shown in OGCB Report 64-1 were somewhat 

less than those estimated in the 1959 report. 

Population. The Board has reviewed the evidence of the 
Utilities Companies relating to population growth and the 
study made by the Board staff. Although the Board realizes 
that the Utilities Companies did not project population growth 
for the whole of the Province, it finds substantial agreement 
in projected rates of growth for those areas studied by the 
Utilities Companies. However, the Board disagrees in 
principle with the straight line method of extrapolation as 
used by the Utilities Companies. It considers that the 
method of analysis employed by the Board staff, an exponential 


extrapolation related to long term trends, more appropriate 
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as it allows adjustment for the anomalous elements in the 
trends of past growth. 

The Board thus accepts the Board staff projection of 
population growth, shown on Figure C-l, which results in 
an average annual rate of 2.8 per cent. 

Domestic and Commercial Requirements. The Board notes 
that there is very close agreement between the forecasts 
of the total of domestic and commercial requirements made 
by the Utilities Companies and the Board staff. It is 
significant also that, with the exception of the growth 
rates applied to areas other than those served by the two 
large utility systems, there was very little criticism of the 
Utilities Companies' forecast. 

The growth rates derived from the Utilities Companies' 
forecast to reach their terminal year requirements are 
significantly lower than those necessary to achieve their 
thirty-year requirements, due to their method of calculating 
thirty-year requirements. Although a growth rate of 2.8 
per cent per year for both categories is indicated as 
necessary to achieve their terminal year demand, equivalent 
average annual growth rates of 3.3 per cent for domestic and 
3.2 per cent for commercial requirements are indicated to 
achieve their thirty-year requirements. 

The Board believes that in the long term the rate of 
growth of domestic and commercial sales will vary more or 


less directly with population growth. However, the trend 
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toward smaller households together with present average 
annual customer demand somewhat less than projected 
saturation levels should give rise to a growth somewhat 
higher for the domestic category than that of the population. 
On the other hand, one would expect the rate of growth in 
commercial demand to fall somewhat below that of EPrints 
as towns grow and commercial units expand and consolidate. 

On the basis of the evidence, and the review above, 
and having in mind the growth rate of the population forecast 
accepted by it, the Board believes that the rate of growth 
indicated both by the Board staff forecast and the rate 
necessary to reach the Utilities Companies' forecast of 
thirty-year domestic requirements to be somewhat high 
relative to the rate of population growth. Conversely, 
the Board is of the opinion that the growth rate of 2.8 per 
cent necessary to reach the terminal year of the Utilities 
Sompanies' forecast, equal approximately to that of population, 
to be too low. It is the Board's opinion that the growth 
rate of demand for domestic consumption should be somewhere 
between the 2.8 per cent equivalent growth rate necessary 
to achieve the terminal year of the Utilities Companies' 
forecast and the 3.5 per cent rates of the Board staff 
forecast. The Board has decided that an average annual 
rate of grewth of 3 per cent would be appropriate. 

Similarly, the Board is of the opinion that the 2.3 


per cent rate for growth of commercial demand indicated by 
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the Board staff forecast to be too low relative to population 
growth and the 3.2 per cent necessary to achieve the Utilities 
) Companies' estimate of thirty-year requirements too high. It 
is the Board's opinion that a rate of 2.8 per cent, equal to 
that of the Board's forecast of population growth to be 
appropriate. This is similar to the rate necessary to reach 
the Utilities Companies' forecast of requirements in the 
terminal year. 

Graphical comparisons of the Utilities Companies’, Board 
staff and Board projections of domestic and commercial 
requirements are shown on Figures C-2 and C-3 respectively. 

Industrial Requirements. Little criticism was aimed 
at the forecast of requirements for basic industrial and 
special industrial made by the Utilities Companies, but 
considerable disagreement with their ee ea Renee provisions 
emerged. Much of the support of or disagreement with the 
contingency depended on views regarding the basis on which 
future industrial growth in the Province depends. The 
general ae of the applicants and the producer interveners 
was that the future trend of industrial growth would tend 
to follow that of population. In fact, it was the explicit 
opinion of many that new manufacturing industry, which 
apparently is not necessarily sensitive to fuel costs in 
locational decisions, would depend directly on the Province 
gaining significant new population. On the other hand, the 
Utilities Companies and the city interveners believed that 


industrial growth is lagging relative to expectations on the 
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basis of natural advantages in Alberta, and in particular, 
the availability of dependable supplies of low cost fuel. 

The Board is of the opinion that it must give 
significant weight to the evidence of Sherritt Gordon 
regarding the future of industrial growth in the Province. 
The Board does not believe that the availability of low 
cost fuel is an insignificant factor in industrial location, 
as suggested by witnesses for CPA. The relative significance 
in the location decision of fuel depends entirely on the type 
of industry. Although the Sherritt Gordon evidence refers 
principally to fuel oriented industry, and industry in which 
gas serves as a raw material, it is the Board's opinion that, 
as in the past, such industries will form the basis of 
industrial growth in the future. The Board notes Mr. Snyder's 
observation that at least one new requirement from such an 
industry, not provided for in the Utilities Companies' 
forecast, has already become apparent in a new fertilizer 
plant located in Calgary with requirements soon to be in 
excess of 2 billion cubic feet per year. The advantages 
for industrial location in the Province obviously favour the 
petrochemical group of industries rather than general 
manufacturing. The latter would tend to follow as tertiary - 
development. Thus, the Board cannot accept as valid the 
propositions of the applicants and producer ee 
that the level of industrial growth in the future will 


depend directly on the level of the future population. 
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Conversely, the Board cannot accept the argument of the 
Utilities Companies that a measure of growth to be expected 
in the future is the comparison between the average level of 
industrial saturation for the country and Province as a 
whole and that presently maintained in the individual areas 
of the Province served by the two major utility systems. The 
nature of the average is such that some areas enjoy high 
levels of saturation and others low. The Utilities Companies 
themselves, illustrated this point, showing that the level 
of industrial consumption in 1964 was some 84 per cent of the 
total consumption for areas of the Province other than the 
Utilities Companies' service areas. 

The Board notes that the Board staff forecast results 
ina REG 28¢ growth very similar to that necessary to achieve 
the terminal year requirements of the Utilities Companies' 
forecast. However, there is considerable difference in 
comparing the growth rates necessary to achieve the thirty- 
year requirements of the two forecasts, as shown in Tables 
Cel and C-2. The Utilities Companies' forecast of thirty-year 
requirements, because of their assumption of a linear 
extrapolation, results in an equivalent annual average rate 
of growth of 4:8 per cent. ‘The Board staff forecast, 
resulting in a growth rate of 3.8 per cent assumes a more 
modest contingency provision than that of the Utilities 
Companies, but one which still appears reasonable. 


It is the Board's opinion that the rate of growth for 
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industrial consumption should lie between that of the Board 
staff's forecast and the 4.8 per cent required to meet the 
thirty-year requirements expected by the Utilities Companies. 
It is the Board's judgment that 4.8 per cent is a rather 
excessive growth rate and that an annual average compound 
rate of growth of 4 per cent, slightly higher than that 
projected by the Board staff, and equivalent to the rate 
necessary to achieve the terminal year of the Utilities 
Companies' forecast would be appropriate. The Board's 
forecast is compared graphically with those of the Utilities 
Companies and the Board staff on Figures C-4 and C=5. 

Total Reguirements.  In,view.of its decision.to use. the 
formula method outlined in OGCB Report 64-1, and its belief 
in the greater validity of an exponential extrapolation for 
a demand projection, as appears to be the pattern of past 
long-term trends, the Board has decided to use the formula 
method for the purpose of this report, using the rates of 
growth indicated in the preceding paragraph. The Board's 
forecast is shown in Table C-3. The Board has given 
consideration to Mr. Blair's views regarding the 1957 Stanford 
forecast, but does not believe that the Stanford projection 
has much value for a long term forecast. Also, circumstances 
basic to the forecast have changed since the Stanford study 
was done, and the Unities Companies, for whom it was made, 
appear to have rejected Lt 

A graphical comparison of total requirements for the 
Utilities Companies, Board staff and Board forecasts is shown 


on Figure C-6. 


Permit Commitments 

The present permit commitments, the volumes of gas 
removed to June 30, 1964, and the maximum daily authorized 
withdrawal rates, under authority of each of the 29 permits 
issued, are shown in Table C-4. 

At June 30, 1964, permit volumes totalled some 17.0 
trillion cubic feet of gas. At this date approximately 2 


trillion cubic feet or 17 per cent had been removed. 
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‘a TABLE C-4 
‘ . PERMIT COMMITMENTS 


(ALL voLumes aT 14.65 Psia AND 60°F) 


PERMITTED WI THORAW 





WITHORAWN TO REMAINING AUTHOR] ZED 
PERMIT NUMBER PERMITTEE FIELDS UNDER PERMIT ar ao ge lati Cr MONE CF ee ee 
AS 59-1 ano AS 60-2 ALBERTA AND SOUTHERN Gas Co, LTo, BEAVER CREEK, BERLAND RiveR, BRAZEAU RIVER, 496.4 165.1 4128, 2 358.5 3769.7 
BuRNT TIMBER, CAROLINE, CARSON CREEK, CARSON 
Creek NortH, CrossFieLo (RUNDLE Poot), Fox 
CREEK, Fox CREEK NortH, Fox CREEK West, 
HOMEGLEN-RIMBEY, Kaysos, Lovett River, 
MINNEHIK-Buck LAKE, PADOLE RIVER, PARKLAND, 
PemBiNA (LossTick GLAUcONITIC AND LossTick 
‘ Aa Ostracop Poots), Pine CREEK, STOLBERG, 
WATERTON, WESTEROSE SouTH, WiLDCAT HILLS, 
AND WINDFALL. 
BH 61-1 Decta GAs & TRANSMISSION LTD. 
BS 61-1 BaiLey SELeuRN OIL AND Gas LTO. | 
CS 61-1 THE CALIFORNIA STANDARD COMPANY MEDICINE HAT oN 9.5 3,5 71.0 - 71.0 
ea coc 61-1 CHARTER OIL AND Gas LTO. ian 
; i ‘SEL 61-1 SELBAY EXPLORATION LTD. i ; . on cna 
JM 61-1 J, MERRIL WRIGHT, JR, } ; Fea i a as : | : . : ; me . oe ; 





CANADIAN DELHI O1L LrD, eh MEDICINE HAT — 
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PERMITTED WITHDRAWALS 


WITHDRAWN TO Bsa letoee MO 
MAXIMUM DAY MAXIMUM ANNUAL TOTAL JUNE 30, 196% | 
PERMIT NUMBER PERMI TTEE FIELDS UNDER PERMIT MMCF BCF BCF BCF’ BCF 
CMM 61-1 J. Ray McDermott & Co, INc, 
MOG 61-1 Mayeatr OIL & Gas (1961) Lio. MEDICINE HAT 8,3 3.0 62.0 1.1 60.9 
RIC 61-1 RICHFIELD OIL CORPORATION 
HB 63-1 Husson's Bay O1L AND Gas Company LimiTeD MEDICINE HAT | 1,02 0, 372 7.65 0.1 7,55 
SPC 57-1 Many Istanos Pree Lines Lio, MEDICINE HAT 135.5 4hS 609.4 5953 550.1 
NSU 64-1 THE BRITISH AMERICAN O1L Company Limi TED, 
RoyALite O1L Company, Limited, Sun OIL ANTELOPE AND ESTHER 11,4 4,2 40,0 = 40.0 
COMPANY AND UNITED Canso O1L & Gas Lto, 
= Peace RIVER TRANSMISSION COMPANY LIMITED Pouce CouPe 6.0 0.60 1320 
| , eee Dae 
BaP a ; PEACE RIVER TRANSMISSION CoMPANY LIMITED | Pouce CouPe SouTH Bae PA is cls 2B a 19.7 z ‘ 


Patrick T, BucKLEY = ass—t«*s — VaNaLTA No. 4 WELL 


WiLOUNN CREEK 
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: PERMITTED Wi THORAWALS 
i WITHORAWN TO Sygese hae bela ZED 
MAX] MUM DAY MAXLMUM ANNUAL TOTAL JUNE 30, 196% 
PERMIT NUMBER PERM! TTEE FIELDS UNDER PERMIT MMCF BCF BCF BCF’ BCF 
TC 64-5 (cont) TRANS-CANADA PiPE Lines Lint TED RETLAW, RICH, SEDALIA, SIBBALD, STANDARD, 
STETTLER, SYLVAN LAKE, THREE HILLS CREEK, 
VERGER, WAYNE-ROSEDALE, WESTEROSE SouTH, 
WIMBORNE AND Woop River. 
WC 52-1 WEsTCOAST TRANSMISSION Company Limi TED BELLoY, BRAEBURN, BURNT RIVER, EAGLESHAM, 90.0 52.0 870.0 162.2 707.8 
GORDONDALE, Pouce Coure, Pouce Coure 
SouTH, SADDLE HILLS, AND TANGENT, 
WC 59-3 WESTCOAST TRANSMISSION COMPANY LIMITED CRossFIELD (CROSSFIELD CALGARY BASAL 162.2 53,1 1081.2 102.0 973.2 
QuaARTZ, RUNDLE, AND WABAMUN PooLs), 
AND SAVANNA CREEK, 
WC 61-% - WESTCOAST TRANSMISSION ComPANY LIMITED BounDARY LAKE SouTH VOLUMES NOT TO EXCEED THOSE AUTHORIZED IN 
Permit No, WC 52-1. 
WC 62-5 : _ WesTcoasT TRANSMISSION COMPANY LIMITED WoRSLEY 53,92008 16,0 220.0 Cr. ey aes a 








TOTALS 


29,92 791.7685 17205, 20. 
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FIGURE C-|—-FORECAST OF ALBERTA POPULATION 


OIL AND GAS CONSERVATION BOARD 
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FIGURE C-2— COMPARISION OF FORECASTS OF ALBERTA 
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FIGURE C-3— COMPARISION OF FORECASTS OF ALBERTA 


COMMERCIAL GAS REQUIREMENTS 


OIL AND GAS CONSERVATION BOAR; 
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FIGURE C-4— COMPARISION OF FORECASTS OF ALBERTA 


NORMAL INDUSTRIAL GAS REQUIREMENTS 


OIL AND GAS CONSERVATION S8OARD 
CALGARY, ALBERTA NOVEMBER, |964 
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FIGURE C-5 — FORECAST OF ALBERTA 
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APPENDIX D 


OTHER MATTERS ARISING OUT OF THE APPLICATIONS 
AND INTERVENTIONS 
Within the scope of this Appendix are several matters 
which were discussed at either or both of the subject hearings, 
but) dosnpotelosicallyerticvintosany of ‘the other Appendices. 
They appear herein under the following headings: 
(a) Use of "Trend" Gas in Computing Alberta's Surplus. 
(b) Gas Now Considered to be Beyond Economic Reach. 
(c) Recognition of Trends in the Growth of Extra- 
provincial Requiremerts. 
(dd) ~ Protection for Full Deliverability. to-<the Terminal 
Date of Permits. 
(e) Permit Conditions Requested by the City of Calgary. 
(f) Allocation of Particular Reserves to the City of 
Edmonton. 
(g) Classification of Gas Reserves and Requirements as 
Presently Contractable and Contractable for in the 
Future. 
(hb) Relationship of Incentive to Drill Wells and the 
Removal of Gas from the Province. 
(i) Protection of the Alberta Consumer from Excessively 


High Gas Prices. 


Use of "Trend" Gas _ in Computing Alberta's Surplus 


In calculating the estimated gas surplus to Alberta require- 
ments, Trans-Canada adopted the method used by the Board in its 


Reserve Report of December 31, 1963, 61) wherein reserves amounting 





(1) OGCB Report 64-8. Reserves of Crude Oil, Gas, Natural Gas 


Liquids and Sulphur - Province of Alberta, December 31, 1963. 
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to two years of expected growth, based on the trends in 
growth of Alberta reserves, are deemed to be available for 
meeting a portion of the thirty-year Alberta requirements. 

Alberta and Southern, in its assessment of the present 
surplus, used all of the future -pipachoiar of established 
reserves plus those reserves expected to be discovered during 
the next five years in satisfying Alberta's thirty-year 
requirements. This is roughly the equivalent of three years' 
growth at the long term growth rate rather than the two 
years that the Board now uses. 

British American Oil, Hudson's Bay, Great Plains, Pan 
American, Shell, Tenneco, CPA and IPAC supported the current 
Board practice of using trend gas as part of the supply which 
would be available to meet future requirements. However, the 
majority of these interveners suggested that using only two 
years of gas reserve growth is conservative and reflects only 
a modest recognition of the gas finding potential of the 
Province. The consensus appeared to be that at least five 
years of erendaess should be used in estimating the future 
supply of gas. 

The Utilities Companies opposed the use of trend gas for 
satisfying provincial requirements mainly because in recent 
years the growth in gas reserves has been less than the total 
growth in markets (both within and out of the Province) being 
served from the reserves. Under cross-examination, Mr. 


Willson, appearing for the Utilities Companies, testified that 
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he did not doubt that the Board's estimate of two years of 

trend gas might be developed over the next thirty years, 

but that such gas would not necessarily become available for 

the needs of Alberta. This, he explained, was due to the 

growth in extraprovincial markets and the resulting applications 
by permittees for the removal from the Province of these 

new reserves. He also stated that if two years’ trend gas 

is used to help satisfy provincial requirements, then the 
thirty-year requirements should be estimated as they would be 
commencing two years from now. 

Mr. Davies, a witness for the City of Calgary, stated that 
the City agreed with the Utilities Companies opposition to the 
use of trend gas in meeting Alberta's requirements. However, he 
later stated that the City of Calgary did not oppose the 
immediate removal of additional quantities of gas from the 
Province provided that certain conditions (to be discussed 
later in this Appendix) were included in the permits. 

The City of Edmonton also supported the submission of the 
Utilities Companies. Mayor Hawrelak of the City of Edmonton, 
when questioned, stated specifically that in his opinion the 
entire thirty-year provincial requirements should be protected 
for with-proved or established reserves of gas. 

The authority by which the Board regulates the removal 
of gas from the Province is The Gas Resources Preservation Act, 
1956. Section 8, subsection (3) of this Act states: 

(3) The Board shall not grant a permit for the remcval 


of gas or propane from the Province unless in its opinion it is 
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in the public interest to do so having regard to 
(a) the present and future needs of persons within 
the Province, and 
(b) the established reserves and the trends in growth 
and discovery of reserves of gas or propane in 
the, Province. 

The Board interprets clause (b) of section 8, subsection 
(3) to be a definite directive to have regard to the. trends .in 
the growth and discovery of reserves and cannot agree with the 
Utilities Companies contention that this regard should be 
tempered with a consideration of the growth in extraprovincial 
markets. (The Board's views with respect to growth in extra- 
provincial markets are presented later.) Bearing in mind the 
fifteen years or so of available data regarding the growth of 
gas reserves and its remarkable long term consistency, the 
Board is convinced that some weight ehoia be given to the 
expected growth in reserves when consideration is being given to 
the future needs of persons within the Province. 

The available data have been reviewed and analysed in 
Appendix B and lead to the conclusion that on the average, reserve 
SroOwcio. Gasecin athe Province of about 2.5 trillion cubic feet 
per year may be expected with confidence. The Board believes 
that average reserve growth at this rate for the next few years 
may be counted upon with as much reliability as presently 
established reserves. In fact, the Board has no serious 
disagreement with the contention of Alberta and Southern and 


many of the interveners that as much as five years of trend gas 


=") 


could botint tuned with established reserves in nests sine 

the protection for Alberta's future needs. However, the 

Board believes it should be particularly conservative in this 
matter and has decided to use only the expected growth over a 
two-year period when considering the problem of meeting Alberta's 
thirty-year requirements. This is consistent with the Board's 
practice of the past: five or six years and is thought to be 
reasonable as well as conservative. In calculating the two 

year growth figure, the Board's policy is to use the lesser 

of the actual growth in reserves over the previous two years 


or two years of growth at the long term growth rate. 


Gas Now Considered to be Beyond Economic Reach 


Trans-Canada in its calculation of reserves surplus to 
Alberta requirements used the method adopted by the Eoard in 
its Report of February, 1964, 62) wherein supply was calculated 
as that amount of marketable gas within economic reach plus 
aeproportion, in that "case 50° per cent, of that” gas now 
considered to be beyond economic reach but which the Board 
estimates would become within economic reach during the thirty- 
year period. Trans-Canada accepted the Board's estimate of gas 
considered beyond economic reach as of December 31, 1963, of 
3.8 trillion cubic feet. .In its Submission) of Rebuttal strane 


Canada cited a study to determine what portion of these reserves 





(2) OGCB Report 64-1. Report on an Application of Trans-Canada 
Pipe Lines Limited under The Gas Resources Preservation Act, 


Ors 
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considered beyond economic reach as of December 31, 1963, 
have in fact now become within economic reach or are expected 
to become so within the next thirty years. The applicant 
found that 46 per cent of these reserves have become within 
economic reach since December 31, 1963, and that a further 21 
per cent would become so in the near future. The applicant, 
therefore argued that a minimum of two-thirds of the gas 
reserves beyond economic reach as of December 31, 1963, should 
be included as being within economic reach when determining 
the reserves which are excess to Alberta's thirty~year 
requirements and the permit commitments. 

Alberta and Southern also analysed the reserves considered 
to be beyond economic reach by the Board, as of December 31, 
1963, and found that 53 per cent of these reserves have now 
become within economic reach or will become so within the next 
Lnaroy wveaxve:. 

The Independent Petroleum Association of Canada submitted 
that there was sufficient justification to assume that a portion 
of the gas reserves presently classed by the Board as beyond 
economic reach will be within economic reach within the next 
Enitrty years. | bir claimed that 45 per cent’ of, the gas 
considered beyond economic reach in the Board's June 30, ie yon Sh. 
reserve estimates was actually connected to market by September 
SU ios 

The Utilities Companies opposed the use of any portion of 


the reserves now considered beyond economic reach, contending 
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that such a practice seriously reduces the protection afforded 
to Alberta consumers. They argued that it was unsound to look 
at the forecast market at a particular time and assume that 
market will be served from gas to be discovered or gas to become 
economic in the future, because this gas is needed for future 
markets not yet forecast. 

Although the Utilities Companies did not make any studies, 
Mr. Maybin, when examined, stated that most of the reserves in 
question were now considered beyond economic reach even though 
pipe lines were fairly close to them and that they were in this 
category primarily because of their size. He stated that some 
of these reserves may become economic through enlargement, 
but that this was covered by the Board's use of trend gas. 

Mr. Davies, appearing for the City of Calgary, supported 
the stand taken by the Utilities Companies with respect to 
reserves now beyond economic reach. 

The Board has carried out a study of the reserves which 
were considered beyond economic reach, as of December 31, 1960, 
and has*ftound that “ofthe “P7370 bil Pion "cubic feet some 177570 
billion cubic feet remained beyond economic reach, as of June 
30, 1964. This means that-in the three and one-half year 
period some 16 per cent of the reserves were either connected 
to pipe lines or developed to such a degree that they could 
be classed within economic reach. During this period there 
were also other reserves discovered, which were placed within 
the beyond economic reach category for a one to two-year period 


and then classed within economic reach due to the rapid 


Y 


development of the reserves. 

The Board has also completed a detailed etudy of Che 
reserves now considered beyond economic reach, having in mind 
the magnitude of elach reserve, its location, the nearness of 
pipe lines, and the expected development in drilling and in 
transportation’ facilities. “On the basiswot 1ts study.) tne 
Board is convinced that at least one-half of the reserves now 
considered beyond economic reach will be supplying a market 
Within® tlirey years. 

With respect to the argument of the Utilities Companies 
that use of a portion of this gas is duplicated in the use of 
trend gas, only the growth in the reserves which are shifted 
from beyond to within economic reach is included in the overall 
"srowth" figure. It is true that a small portion of the two- 
year growth figure used by the Board will be gas beyond economic 
reach but adjustment for this is not thought necessary in view 
of the arbitrariness of the two years in the first instance. 
wneretLore, ~the* Board» has decided®to continue including the 
appropriate proportion (currently judged to be one-half) of the 
reserves now considered beyond economic reach in its 
calculations of gas surplus to Alberta's requirements and the 


present permit commitments. 


Recognition of Trends in the Growth of 


Extraprovincial Requirements 


The Utilities Companies argued at both of the subject 


hearings that any consideration by the Board of the trend in the 
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growth of gas reserves should be balanced not only against 
the future needs of the Province but against the trend in 
growth of extraprovincial markets. Mr. Willson, on behalf 

of the Utilities Companies, stated that his interpretation 

of The Gas Resources Preservation Act, 1956, is that "the 
public interest" should include a consideration of the growth 
of extraprovincial markets. In his opinion the permittees 
would net be in a position to reduce service to customers at 
some future date if extraprovincial markets continued to 

grow at a rate greater than the reserve growth rate. This 
might place the Alberta consumer in a position of having 

to compete with consumers outside the Province for future 

gas supplies. Mr. Willson stated that the Utilities Companies 
believe that planning should be done at this stage to avoid 

a situation where customers in California or Eastern Canada 
may have their future gas supply curtailed because of 
insufficient supply for their markets as well as Alberta's 
markets. 

The City of Calgary supported the view of the Utilities 
Companies that some recognition should be given trends in the 
growth of extraprovincial requirements. On the other hand, 
Trans-Canada and Alberta and Southern through cross-examination, 
both opposed this view. 

The Board has carefully considered its responsibilities 
under The. Gas ‘Resources »Presernvation Act; 1956, and»cannot 
agree with the Utilities pee Poe that consideration should be 


given the trend in the growth of extraprovincial requirements. 
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The Board believes that each application for the removal of 

gas from the Province should be considered strictly on its 

merits in the light of the projected requirements of the 

Province and the established reserves and trend in the growth 

of reserves at the time of the application. The Board does 

not consider that its approval of the removal of a specified 

volume of gas carries with it any commitment or understanding 

whatsoever beyond that spelled out in the permit which it issues. 

Any additional volumes of gas which might be required to meet 

growth in the market served by volumes under permit would, under 

The Gas Resources Preservation Act, 1956, have to be the 

subject of a further application which would be heard and 

decided on its merits. 

Protection?) for Pall ays tere ania 

to the Terminal Date of Permits ‘ 
The Utilities Companies in their analysis of the surplus 

of gas in the Province included in the commitment for removal 

frome the sProvince, protect lone lormiurldeliverapi lity Comune 

terminal date of the permits even in those cases where the permit 

itself indicated that full deliverability was not anticipated 

in, theslater years of the ’pertiod:ofsthespermiteesThey targued 

that the permittees would not be in a position to reduce 

deliveries to customers at future dates and would require 

additional quantities of gas, in some cases from fields not 

in che permits, to provide full deliverability throughout the 

permit periods. This interpretation appears to be based on 


the Utilities Companies view that there perhaps is a moral 
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responsibility on the part of the Board to protect for require- 
ments of areas presently being served with gas from the 
Province. 

As previously stated, the Board assumes no such 
responsibility and does not agree that cushion gas protection 
should be afforded in all cases for full deliverability to 
the terminal dates of permits, In fact, the Board believes 
beviseinntherpubliciinterestitotgranta permits which#inc lude 
a period of declining deliverability so the permittees will 
be given the opportunity of completely depleting those fields 
included in permits. Protection for full deliverability 
throughout the period of a permit might result in a partial 
depletion Ae greater number of fields and in a number of 
fields being turned over to local supply following expiration 
of the permit at a time when the deliverability has declined 
substantially -)e@ihisscoultd@resultsintashigh’ cost lof? gas,to 


the consumer. 


Permit Conditions Requested by the City 
of Calgary 


The City of Calgary in its submission stated it was not 
opposed to removal of additional gas from the Province, 
provided the following conditions were included in the permits: 

(a) That the applicant shall supply to Canadian Western 

Natural Gas Company Limited (hereinafter referred 
to as the "Utility"), which distributes gas to the 


consumers of gas in Calgary, in priority to any gas 
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exported by it, any gas which the consumers of 
gas in Calgary may require during the lifetime 
of the permit or any extension thereof; 
(b) That the price to be paid for such gas to Alberta 
and Southern Co. Ltd. by the Utility on behalf of 
the consumers in Calgary shall be the lowest price 
being paid by the said applicant for gas under its 
Gas Purchase Contracts; 
(ce) A continuation of the present condition of calculating 
transportation cost from the nearest point of supply. 
Under questioning, Mr. Davies, called by the City of Calgary, 
stated that the City is not satisfied with clauses 10 and l1l 
of the form of permit included in the Board's report on the 
last preceding Trans-Canada application, dated February, 1964.4?) 
The main reason for this dissatisfaction is because the clauses 
do not specifically state that the permittee must supply a 
public utility, but, rather thatethes permittee will suppiyvecas 
at a reasonable price to any community or consumer within the 
Province that can reasonably be so supplied. Mr. Davies said 


"can 


the City also objects to the portion of the clause 
reasonably be so supplied" and believes it should be replaced 

by wording such as "in priority to any gas exported by it". 

In his opinion, the existing clause means Alberta consumers can 
only obtain gas from a permittee if the Board finds that the 

(3) OGCB Report 64-1. Report on an Application of Trans-Canada 


Pipe Lines Limited under The Gas Resources Preservation Act, 


1956. . February, 1964. 
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permittee can supply the gas without jeopardizing its require- 
ments for its extraprovincial market. The City of Calgary 
argued that this is not adequate protection for local consumers. 

With respect to clause (b) as requested by the City of 
Calgary, Mr. Davies stated that in his opinion the only fair 
price for gas delivered to Alberta consumers would be the 
lowest price being paid by the permittee. He agreed under 
questioning, that this might have the effect of shifting a 
portion of the cost of Alberta consumers gas to either the 
permittee or its extraprovincial customers, but stated that he 
believed there is justification for such a situation. 

An Alberta and Southern witness, Mrevo tair, stated that tie 
first and second of the conditions proposed by the City of 
Calgary were not acceptable to that applicant. They would 
create insurmountable difficulties in other jurisdictions and 
cause financial and business difficulties. Mr. McNeill, 
speaking for Trans-Canada, stated that "it could not get by with 
the conditions suggested by the City of Calgary without the 
safeguarding of an arbitrator who would settle any dispute 
or clarification required in connection with either supply or 
price. We would suggest, sir, that this Board and the Public 
Utilities Board, as presently named, must be retained in those 
COUC two Us ae 

With respect to the question as to whether "community or 
consumer" includes a public utility serving such communities 


or consumers, the Board is prepared to alter the clause and 
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insure public utilities a supply of soas sprovided it) can 


reasonably be so supplied". 

With respect to the suggestion of the City of Calgary 
that the words "can reasonably be so supplied" be replaced 
bY eam pntoritverto sanyegas exporteduby it...) theshoargspelleves 
the present wording to be adequate. It's interpretation of 
this clause is that priority would be given provided only that 
the gas in question could physically and economically be 
supplied to the community or consumer and that there was no 
other reasonable source for the community or consumer. 

With respect to the second of the clauses requested by 
the City, in the opinion of the Board the Act does not give 
it authority to set the price to be paid for gas delivered 
by permittees to communities or consumers. Such authority 
is given the Public Utilities Board, and the Oil and Gas 
Conservation Board recognizes the authority in existing 


permits. 


Allocation of Particular Reserves 


to the City of Edmonton 


The City of Edmonton, in its submission, requested 
that the Board allocate (dedicate) gas in specific fields 
sufficient in amount to ensure the Edmonton area needs for 
the next thirty years. When questioned, Mayor Hawrelak 
stated that in his opinion such a practice would be desirable 
FOE. LiecoL =the future provincial requirements. 

The applicants, Shell and CPA all opposed this approach, 


contending that it would be unfair to expect producers to 
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develop sufficient gas reserves to satisfy thirty-year 
requirements and to have to close in these reserves for 
as much as twenty or thirty years prior to marketing. 

Canadian Fina contended that gas sales to local 
producers are at very near distress prices and that the 
recent lowering of prices for gas to be removed from the 
Province (approaching local sales levels) is a direct result 
of large quantities of gas remaining idle in the ground. 

The Board believes that, with the development of The 
Alberta Gas Trunk Line and the extensive pipe line systems 
of the major and other utility companies in the Province, 
adequate protection for the present and future needs of 
persons’ within the Province may be afforded without the 
dedication of individual fields to individual markets. 
Moreover, the Board believes that the suggestion of the City 
of Edmonton, if adopted, could result in a situation where a 
disproportionate share of the obligation of protecting 
Alberta's requirements would have to be borne by the producer 
who happens to discover reserves which are subsequently 
allocated to local communities and is unable to market his 
gas for many years, thus being deprived of a realistic return 
on his investment. It might also result in unfair advantage to 
purchasers of gas for local consumption, when negotiating 
price with the owners of fields which are allocated to satisfy 
provincial requirements. For these reasons, the Board is not 
prepared to designate individual fields for the protection of 


the requirements of individual communities or consumers. 
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Classification of Gas Reserves and 
Requirements as Presently Contractable and 
Gontractable lor inthe Puture 

Alberta and Southern at the hearing of its Pee iicarton 
segregated both the supply and requirement quantities into a 
presently contractable component and a component contractable for 
at some future date. It contended that the true surplus should 
reflect the excess of presently contractable supply over 
presently contractable requirements, or alternatively the excess 
of the total assured future supply over the total future 
requirements including those contractable for in che FuUCUT Ee. 

The Board has considered the Alberta and Southern proposal 
and although it recognizes certain merits in such an approach, 
believes that crear eg of the proposal would create difficulties 
in categorizing reserves and requirements (particularly with 
respect to cushion gas required for provincial requirements). 

In addition, it would create the possibility of a surplus 
occurring in the contractable category which might be removed 
from the Province despite the existence of a deficit in the 
non-contractable category. This would necessitate greater weight 
being placed on trends. Also, the procedure weeomiended by 
Alberta and Southern would require to a degree, designation of 
individual fields to individual markets. 

As the Board sees it, the overall effects would be a 
serious reduction in the protection afforded to consumers of 
gas within’ the Province. For this reason the Board. has 


decided to continue with the approach it has been using in 
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Relationship of Incentive to Drill 
Wells and the Removal of Gas from 
the Province 

The Utilities Companies in their submission contended 
that if the applications for permits were denied at this time 
it would create incentive for the exploration and producing 
industry to increase its efforts to find the gas reserves 
which itsebelievesiexists, in-order toi'convince theoBoard, and 
others that there definitely is a surplus of gas within 
economic reach in the Province. According * the Utilities 
Companies this would have a beneficial effect on the entire 
provincial economy. 

The applicants, Trans-Canada and Alberta and Southern, 
argued conversely that there is a direct relationship between 
the incentive to drill wells and the assurance of markets 
through the granting of permits for the removal of gas from 
theaProvince ws tney pointediispecificalily to) the period,9 1958 
to 1961, in which there was a significant increase in the 
field of gas purchasing. Alberta and Southern stated that 
in recent years the number of wildcat wells drilled remained 
fairly constant but there has been a substantial decrease in 
development drilling resulting in a lower gas reserve growth 
rate than that experienced previous to 196l. 

Most of the exploration and producing companies registered 
at the hone emer A and IPAC supported the applicants in, theix 


views with respect to the incentive to develop gas reserves. 


+ 
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The consensus was that a marked decrease in drilling for gas 
reserves would result if further removal of gas were deferred 
or denied. 

The City of Calgary and the City of Edmonton on the 
other hand, supported the views of the Utilities Companies. 

The Board does not agree with the Utilities Companies 
cnet refusal of additional markets would result in an increase 
in exploratory and development drilling. It recognizes that 
the very little development of successful gas discoveries 
which took place during the two to three years prior to the 
Board's February, 1964 report and before the period of 
contracting for gas supplies which preceded this application, 


was most likely due to lack of marketing opportunities. 


Protection of the Alberta Consumer 


from Excessively High Gas Prices 


The City of Edmonton in its submission, expressed the 
view that the local utilities should be absolved from direct 
competition with permittees for gas supply. Such competition 
would in the City's opinion, force gas prices further upwards 
and the Province could lose the advantage of low cost fuel 
and the associated incentive for industry to locate here. 

The City of Calgary agreed with the City of Edmonton that 
gas prices for Alberta consumers should be protected. 

The Utilities Companies contended that the present Board 
practice of determining the Alberta surplus by balancing 


against Alberta's thirty-year requirements the amount of gas 
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estimated to be equivalent to two years of trend gas plus 
one-half of the reserves now considered beyond economic reach, 
substantially lessens the degree of protection afforded the 
Alberta consumers and could create a shortage of supply in 

the foreseeable future. This, they submitted, tends to 

force gas prices upward. They also stated that as the gas 
reserves presently serving Alberta are depleted, they must be 
replaced with gas from more distant sources, resulting in a 
higher transportation cost from field to market, thus increasing 
consumer prices. 

Sherritt Gordon presented evidence to the effect that one 
of the reasons for locating its Edmonton area plant in Alberta 
was the availability of low cost fuel. Concern was 
expressed at the increasing price of natural gas. Sherritt 
Gordon believed this increase was due directly to the influence 
of permitees competing for gas supplies. 

Trans-Canada, through cross-examination of the Utilities 
Companies’ witnesses, established that gas prices would be 
increasing regardless of extraprovincial marketing due to 
rising costs in exploration, development and transmission. 

It argued that the permittees were as interested in keeping 
the price of gas at a reasonable rate as were the Utilities 
Companies. 

Alberta and Southern also questioned the Utilities 

Companies in this regard, and registered essentially the same 


opinion concerning prices as did Trans-Canada. 
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Hudson's Bay in its submission at the Alberta and 
Southern hearing, stated that the current benefits derived 
by residents of Alberta, from revenue and incentive 
associated with the sale of gas for extraprovincial markets 
far outweigh the disadvantage of nominal price increases. 

The interveners who expressed concern about rising gas 
prices did not object to the overall concept of the removal 
of gas for extraprovincial markets, but focused their 
concern on the degree of protection resulting from the 
Board's method of determining the amount of gas surplus to the 
provincial requirements and on the terms and conditions in 
existing permits. 

The Board recognizes that the average wellhead price 
of gas in the Province has increased over recent years and 
that further increases are “penta in the future. The 
increase is undoubtedly due in part to rising costs of 
exploration and development, but likely some portion of it 
has resulted from the market competition generated by the 
permitting of the removal of substantial volumes of gas from 
the Province. It is difficult to assess what the overall 
provincial gas supply situation or the wellhead price of gas 
would now have been, or would be in the future, if such 
permite had not beens granted. It is likely that fewer 
reserves would have been ieeovered and certain that less 
development of these reserves would have taken place. In 
addition, even now and more so in the future, additional gas 


conservation projects are being made feasible, communities 
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which otherwise would not have, are receiving gas service, 
and the costs of gas transmission for local requirements are 
being reduced by the removal of gas from the Province. Also, 
the Province has received substantial direct revenue as a 
result of the removal of gas, and there is no doubt that the 
removal has benefited the general level of business activity. 
All things considered, and granted that part of the 
increase in gas wellhead prices may be attributed to the 
removal of gas from the Province, the Board is convinced that 
such removal, when there is a surplus calculated by the 
Board's methods and subject to the terms included in the 
permits and the resulting protection for the needs of the 
Province, is in the public interest and is proper and 


reasonable. 
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APPENDIX E 


THE MEETING OF ALBERTA'S REQUIREMENTS FOR 
GAS, THE PRESENT PERMIT COMMITMENTS, AND 
THE RESULTING SURPLUS 
Throughout both hearings considerable discussion centred 

upon the "formula" approach used by the Board in its more 
recent analyses of the meeting of the requirements for gas, 
and upon factors used in the formula. Since it was apparent 
from the evidence presented at the hearings that some 
misunderstanding exists throughout industry with respect to 
this approach, the Board has decided to include in this 


report a detailed discussion of the formula and its use. 


Formula Method for Assessing the 
Meeting of Requirements for Natural Gas 


The Board's present method of estimating future delivery=- 
capacity for a particular gas pool is based on the assumption 
that the capacity of the pool to produce will decline as a 
direct function of the remaining reserves of gas in place as the 
pool is depleted. This means that for any gas reserve, the 
deliverability throughout its life may be represented 


graphically as in Figure E-l. 
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where 

OF ee total gegen pipe line gas delivery-capacity 
ee aia beatae it a ac iueere fiiies CUCT tS 
the final degree of development before any 
production is taken; 

G = established reserves of pipe line gas in place 
(the gas in place x the surface loss factor); 

D = recoverable reserves of pipe line gas (G x the 


reservoir recovery factor). 

The estimation of the deliverability on an "initial 
ultimately developed" basis does not necessarily mean that 
the total deliverability, Q; willlever exist but only that the 
maximum deliverability over the life of the pool would be 
represented by the line Op-Bginereality, thie actual 
physical deliverability would probably follow more closely 
the irregular curve) O72 -Bi pas necessary wells yup. torthe 
previously discussed maximum are drilled for delivery purposes. 
(Forsexanple) tom maintain production ataaaplants capacity, Po. 
as is illustrated in Figure E-1l). 

This approach to projecting deliverability requires an 
estimate of the ultimate degree to which a reservoir will be 
developed as well as an estimate of the producing capabilities 
of those wells to be drilled in the future. The ultimate 
number of wells is not necessarily the number of legal spacing 
units in the field, but is estimated having regard to the 


number of locations, and, to the number of existing wells 


and the period for which these wells will meet market 

redititr entitle or will satisfy plant throughput capacity, 

the economics of drilling wells to the depth of the reserve, 
and any knowledge available with respect to the operator's 
plans for development of the particular field. The delivery=~ 
capacity of drilled locations is estimated on the basis of 
available back pressure or drill stem tests and is normally 
taken as the lesser of the figure calculated from the Board's 
maximum daily allowable formula or the ability of the well to 
produce against normal wellhead operating pressures. For 
locations to be drilled in the future, the producing’ capacity 
is estimated having regard to the test results on neighboring 
wells and includes a judgment factor based on a comparison of 
well properties such as pay thickness and permeability. Since 
deliverability is normally calculated on a residue gas basis, 
the total wellhead deliverability is adjusted to a pipe line 
basis by multiplication with the appropriate surface loss 
Eactor. 


Referring to Figure E-l, if we define 


G 
F = Q;y = reserve-delivery ratio, billions of cubic 


feet per million cubic feet per day, 


K = 2 = reservoir recovery factor , fraction, 

Aj = ‘annual requirement’ in ‘the’ first year of ‘the 
period considered, billions of cubic feet, 

S = summation factor (accounting for growth) for the 


number of years in the period under consideration, 
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A,S = sum of the annual requirements for the period 
under consideration, billions of cubic feet, and 
P = terminal year peak day requirement, millions of 
cubic feet per day, 

then the gas in place, G, needed to satisfy cumulative require- 
ments of A,S with a final year peak day requirement of P, may 
be shown to be 

G =H ATE ay Ree 
When converting this quantity to marketable gas (as shown by D 
on Figure E-1), the marketable gas. reserves needed R., to 
satisfy the requirements are 

Ridnce K (A,5 ree D 

Use of the above formula to estimate gas needed to satisfy 
certain requirements gives results essentially the same as 
those obtained: from detailed deliverability schedules when 
applied to a single pool. For a group or a composite of 
pools, however, the effective reserve-delivery ratio is 
greater than that obtained by dividing the total of the 
reserves by the total deliverability. The amount by which the 
effective ratio exceeds that calculated from totals varies 
depending upon the number and size of component pools, the 
individual reserve-delivery ratios of re pools, the state 
of depletion of the individual pools and the pattern and 
load factor of the requirements to be satisfied. In order 
to adjust the average reserve-delivery ratio for a group of 


pools to the effective ratio,:. a composite correction factor, 


E=5 


C, has been introduced where 


er pacrive CF 


then 
Rha Secret) 

The composite correction factor for a particular system 
must be determined by equating the right hand side of the 
above formula to the total gas necessary to satisfy the 
requirements being protected for as determined from detailed 
deliverability schedules. The correction factor in fact, 
may be defined as the factor which makes the result of the 
formula approach equal to the result of an analysis utilizing 
detailed schedules. Experience indicates than an appreciable 
change is necessary in the make-up, the estimated deliver- 
ability, or the demand for a particular system to significantly 
alter the composite’correction factor for that system. For 
this reason, it has been the Board's practice to determine 
the correction factors for the various provincial requirement 
areas and for the extraprovincial systems through detailed 
deliverability studies and in cases where significant changes 
have not occurred or where little new data are available, 
to utilize these factors and the formula approach in analysing 
gas requirements for several years thereafter. 

The above mentioned eeenone 

Ro = K (A,§ + CFP.) 
may also be written as 

IOs Dad We a BE ale (1-K) (A,S ot CFP) 


Since A,'s “sP'the marketable gas’ reserve; needed to’ meet the 
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actual deliveries, it follows that the remainder of the right 
hand side of the formula must be the marketable gas needed 

to meet the terminal year peak day requirement. If we 

define this quantity of gas as Ro) then 


Rn = A,S + Ry 


w 
i} 


Ce rere Gack ena at CHES Je. 
As has been mentioned in previous reports, the formula method 
has been adopted by the Board because 
(a) it gives the same overall result as does the 
detailed illustrative schedule method, 
(b) it is much simpler to present, 
(c) it does not necessitate the assignment of fields 
to certain systems for illustrative purposes and 
as a result does not imply allocation of particular 
reserves to certain markets, and 
(d) it does not require the preparation of detailed 
schedules each time the requirements for gas are 
analysed. 


The Meeting of Alberta's Long Term 
Requirements - Evidence of the 


Applicants and Interveners 


Neither Trans-Canada, Alberta and Southern nor any of 
the interveners at either of the hearings presented detailed 
evidence to show how Alberta's thirty-year requirements for 


gas might be met. Trans-Canada did estimate the surplus of 
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gas in the Province employing the method used by the Board in 
its Report to The Lieutenant Governor in Council dated 
February, 1964. (1) In its submission, Trans-Canada updated 
the figures used by the Board in Tables D-4 and E=-3 of the 
February report to represent the surplus as at March 3l, 
1964, rather than September, 1963. The following table 
summarizes the changes made by Trans-Canada and the basis 

on which they were made. (All volumes are in trillions of 
Cuble feet at-Llo00 btu per cubic foot). 


Trans-Canada 
Board Estimate Estimate 


(September 30/63) Difference (March 31/64) 


Reserves Within : 
Economic Reach SM Aes +2 .6 33.8 


From Reserves Beyond 
Economic Reach Lrg 0 wees) 


Less: Deferred 
Beyond 30 Years Or 0 Mets) 


Trend Gas 3.6 +1.6 Bg 2 


Total Reserves 
Available 302 +4.2 4034 


Reserves Needed to 
Meet Alberta 
Requirements 14.4 +0.) 14.9 


Reserves Needed to 

Meet Permit 

Commitments 16.1 oO ans} Los 
Total Reserves Needed S070) +0.2 307. 


Surplus Before Release 
of Peaking Gas Sie +f. .0 1 ee 


Surplus After Release 
of Peaking Gas es, +4.0 Weg / 


(1) OGCB Report 64-1. Report on an application of Trans-Canada 
Pipe Lines Limited under The Gas Resources Preservation Act,1956. 
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The Trans-Canada estimate of reserves within economic 
reach resulted from an adjustment to the Board's year end 
reserves, reflecting the Trans-Canada estimate of a growth 
Of agiome, 3:0 stuLLiionwcubil coifect in reserves for nine fields 
which had undergone significant development during the first 
three months of 1964. The reserves have also been adjusted 
tomreflect reproduction, during chi s spertod Liew), .cat liu Lon 
cubic feet of two-year trend gas as used by Trans-Canada 
reflects the long term growth rate of initial marketable gas 
reserves. The Board in its February report used the actual 
growth for the preceding two years (some 3.6 trillion cubic 
ee which happened to be well below the long term growth 
rate. The Trans-Canada estimate of reserves needed for 
Alberta requirements is the Board's estimate extended for an 
additional year at the same rate of growth, and the reserves 
needed for permit commitments is the Board's figure adjusted 
for the 0.3 trillion cubic feet of gas removed under the 
permits during the, period October 1.21963) to March: 31 a3looa.. 
The Trans-Canada analysis results in an estimated surplus 
weservewas -OL April) 1964. of about, / <2 trillion cubic: feet 
before the release of peaking gas and some 9.7 trillion cubic 
feet after the release of peaking gas, compared to corresponding 
surpluses estimated in the Board's February report at some 3.2 
trillion Bare feet and 5.7 trillion cubic feet as of September 
303) ¢SG3). 


. Alberta and Southern at the hearing of its application, 
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presented an analysis of the supply, requirements and 
resulting surplus.of natural gas in the Province, as of 
Decembeww. oil L963 TOL 8 eee the applicant adopted figures 
published in the Board's February, 1964, report, but it 
Sepreratcds both Eheysupply ands requirement quantities into 
a presently contractable component and a component 
contractable for at some future date. For the purpose of 
comparison, the Board has shown in the following table the 
surplus as estimated by Alberta and Southern (in total) and 
the Board's figures as of September 30, 1963. The Alberta 
and Southern submission actually included those permits 
applied for at the hearings, in the permit requirements. 
However, these have been omitted from the table. 


Alberta and 
Board Estimate Southern Estimate 


(September 30/63) Difference (December 31/63) 


Total Reserves from 


Present Sources 32.6 -0.2 eyg es 
Trend Gas 375.0 +3.9 ete 
Total Reserves Available B3Orez HO iead 392.9 


Reserves Needed to meet 


Alberta's Requirements Indy Ze neon Ta 
Reserves Needed to meet 

Permit Commitments 16.1 -0.7 Lon 
Total Reserves Needed oho aes -0.8 pe ae 





Surplus Before Release 
of Peaking Gas Sock Ee fd) TORZ 


Surplus After Release 
of Peaking Gas Jeet, che D LOR 


The Alberta and Southern estimate of total’ reserves from 
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present sources has been taken from the Board's year end 

reserve report, OGCB Report 64-8. The estimate of trend gas 
includes the complete appreciation of now established reserves 
(some 3.0 trillion) plus future discoveries within five years 

of the time of assessment, including appreciation during this 
period (some 4.5 trillion). The estimated'4.5 trillion cubic 
feet of new gas discoveries was based on an analysis of the 
total of new discoveries which have occurred during the five- 
year periods following each of the Board's ten reserve 

reports that are now more than five years old. The reserves 
needed to meet Alberta's requirements and the existing permit 
commitments were taken by Alberta and Southern from the Board's 
February report, and were adjusted slightly to reflect 
production. The Alberta and Southern analysis results in an 
estimated surplus of 10.2 trillion, cubic feet after protecting 
for the thirty-year provincial requirements and the existing 
permit commitments. Alberta and Southern in its analysis, 
considered that all of the gas required to protect for the 

peak day of the permits would be produced to meet local 
requirements during the thirty-year period. This is the 
equivalent of not requiring any peaking gas for extraprovincial 
commitments, and as a result the surplus as estimated by Alberta 
and Southern is the same before and after the release of peaking 
gas. (If the permits applied for by each of the applicants 

are considered, the estimated surplus would be some 5.4 trillion 
cubic feet). 


The Utilities Companies in submissions of intervention 
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presented their analysis with respect to the surplus of gas in 
the Province as of March 31, 1964. The detail of the manner in 
which the Utilities Companies' estimates differ from those 
published by the Board in its February report are given in the 
following table: 

Utilities 


Companies 
Board Estimate Estimate 


(September 30/63) Difference (March 31/64) 


Reserves within 


Economic Reach 31.2 +2.8 32470 
From Reserves Beyond 

Economic Reach 1.9 -1.9 0 
Less: Deferred Beyond 
30 Years OF 5 0 0.5 
Trend Gas 3.6 -3.6 0 
Total Reserves Available SOleaz -2.7 Sion 
Reserves Needed to Meet 

Alberta Requirements 14.4 +304 17.8 
Reserves Needed to Meet 

Permit Commitments Lore -0.3 1558 
Total Reserves Needed 30.5 Ok S20 


Surplus Before the 
Release of Peaking Gas a2 -8.0 -4.8 


Surplus After the 
Release of Peaking Gas iets, -5.8 -0.1 


The Utilities Companies in their assessment of the surplus 
situation relied on the evidence of Trans-Canada to determine 
the reserves within economic reach. They did not give 
recognition to reserves beyond economic reach or to trend gas, 
contending that the reliance upon that gas now considered 


beyond economic reach will expose the Alberta consumer to higher 
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fuel costs, and that the use of trend gas is equivalent to 
reducing the protection period to less than thirty years. 
The reserves needed to meet Alberta's requirements were 
based on the Utilities Companies' own estimate of those 
requirements, the detail of which has been discussed in 
Appéndix C. The result of the Utilities Companies' analysis 
was a deficit, as gofeMarcha3l; L964 7 cnwsome 0 Slotriltiion 
cubic feet after the release of reserves required to protect 
the peak day in the permits. They argued Cha tuvervslittle, 
if any, significance should be placed on this number since 
continuing applications for extension of the terms of the 
permit would likely be made until all of the gas in the 
permit fields is authorized for removal. They did, in their 
submission, illustrate the eve where protection is weror ten 
the existing permits for fang deliverability throughout the 
entire permit periods. This would require an additional 4.7 
trillion cubic feet, increasing the deficit before the 
release of cushion gas to some 4.8 trillion cubic feet. 
The Meeting of Alberta's Long 
Term Requirements 
(July 1, 1964 - June 30, 1994) = 
The Board's Views 

As discusded iia Appendix C, the thirty-year gas require- 
ments of the Province have been eer trired atoitos340 billion 
cubic feet with a Boar at year peak day of 2,500 million cubic 
feet. The fields ou connected to and supplying Alberta's 


requirements are listed in Table EL. “the table also gives the 
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Board's present estimate of the remaining reserves of marketable 
gas and the reserve-delivery ratio of each of the fields. 
Illustrative deliverability schetules (not reproduced here) 
prepared by the Board indicate that of the total of some 
2,220, Diiition cubic feet ot gas shown in Table E=1 some 
4,400 billion cubic feet will be produced during the thirty- 
year period, and the remaining unproduced reserve will be 
capable of sustaining a peak day delivery of some 300 
million cubic feet in the terminal year. This means that 
total deliveries of about 5,940 billion cubic feet (10,340 - 
4,400 = 5,940) and a terminal year peak delivery of 2,200 
Mimo mecupremrec teper day. ,o008 =| 30U0c@. 2.200) Wilt pe 
required from other sources. The actual quantities of gas 
necessary to provide these deliveries may be calculated 
using the ee eels discussed orate method. With respect 
to the factors to be used in the formula, the Utilities 
Companies at the hearing of the Trans-Canada application 
contended that since this gas must mone in=spart trom 
established gas reserves not presently connected to local 
utilities nor authorized for removal from the Province, and 
in part from gas reserves not yet developed, the formula 
factors iis reflect the delivery characteristics of both 
of these sources of gas. The Board concurs with the 
Utilities Companies on this matter and has checked the 
reserve-deliverability ratio used in its February report. 


This recent study has confirmed the use of a ratio of 2.4 
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along with a reservoir recovery factor of 0.85 in protecting 
for the additional Alberta requirements. The results of 

the. illustrative schedules also confirm the accuracy of the 
composite correction factor of 1.3 used by the Board in its 
report of February, 1964. The resulting total marketable 
gas needed to meet Alberta's thirty-year requirements is: 


From now connected sources for actual 
delivery 4,400 


From additional sources for actual 
delivery a 2 940 


From now connected sources to protect 
terminal year peak 850 


From additional sources to protect 


terminal year peak(2) 4,940 
Total 16,130 say 16,100 


The requirements protected for in the above analysis include 
pipeevine fuel for the Trunk Line system and the shrinkage 
anticipated at the Empress Plant for those quantities of gas 
heretofore approved for removal from the Province. Should the 
removal of the additional quantities requested by Trans-Canada 
and Alberta i Southern be approved, this fuel and parinkace 
would be increased and the gas needed to meet Alberta's thirty- 
year requirements would increase by about 0.2 trillion cubic 


feet. to «a total of. some l675 trillion cubic feet. 


CI) Sele. 06220. 24 7a00r= noo 0 


(2) Determined as R, Bee re i 2 ii SEY GH Naan hoy Bi ic) ge + A,S) 


= 1,3 (2.4) (27200) (le BS) 
(132545 R22 00) ie 5,940)] 


6,864 - 1,921 = 4,943; say 4,940 billion 
cubic feet. 
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The Remaining Permit Commitments 


The permit commitments remaining at June 30, 1964, have 
been shown in Appendix C to be some 15,170 billion cubic feet 
with a maximum peak day of about 2,430 million cubic feet 
prevailing to 1979 and declining thereafter. As in the case 
of the meeting of Alberta's long term requirements, the Board 
studied the manner in which these commitments may be met 
through a detailed year by year illustrative deliverability 
analysis for each permittee, and from these analyses has 
determined the appropriate composite correction factor to be 
used in the formula approach which is presented here. 

The fields included in each of the present permits are 
shown in Table E-2. The table also shows the Board's present 
estimate of the remaining reserves of marketable gas and the 
ratio of marketable gas in place to delivery capacity for 
each field. The table reflects changes in the remaining 
marketable reserves which have occurred since the preparation 
of the February, 1964 report, and also re-analyses the 
reserve-delivery ratios on the basis of new test data and 
evidence submitted at the hearings. The rather significant 
change in the average reserve-delivery ratios for each of 
the Alberta and Southern and Trans-Canada permits results 
largely from increased deliverability estimates for the 
Homeglen-Rimbey and Westerose South Fields, while the change 
for the Westcoast Transmission Company Limited Southern Alberta 


permit results from new test data for the Crossfield Field. 
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The results of the Board analysis with respect to the 
meeting of the present permit commitments are shown in Table 
E-3. Columns 1 and 2 show respectively the remaining permit 
commitment and the maximum day authorized in each of the 
permits. These figures were obtained from Appendix C and 
have been converted to the basis of 1000 Btu per cubic foot. 
The expiry date of each of the permits is shown in Column 3. 
Columns 4 and 5 present the Board's current estimate of the 
remaining marketable reserves and the reserve-delivery ratio 
(both obtained from Table E-2), of the fields included in 
each permit. Ce hith 6 shows the Unio rite correction factor 
for each of the permittees' systems as determined from the 
illustrative deliverability schedules. The estimated quantity 
of marketable gas in place required to meet the bene day 
commitment in the terminal year of the permit is shown in 
Column 7. This quantity is obtained using the relationship 
CFP... Column 8 shows the marketable gas equivalent of column 
7. The values (OFA Sb eathea by deducting from Column 7 the 
marketable gas equivalent of the gas that will remain in the 
reservoir at abandonment, i.e. (1 = K) (A,S +’ CFP). “The 
total amount of marketable gas required to meet the permit 
requirements, both delaweri sa and peak day, is shown in 
Column 9. Columns 10 and 11 present the Board's estimate of 
_the amount of marketable gas in the fields in the permits, 
excess to the permit commitments before and after the expiry 


date of each permit. 
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ni owe case of the Trans-Canada permit, three entries 
have been made. The first line gives the quantity of gas 
which the Board anticipates will be delivered to October 31, 
1981, based on projected requirements of Trans-Canada. It 
can be seen that, at that time, an estimated 2,555 billion 
cubic feet of gas will remain in the fields in the permit. 
The second line shows the remainder of the permit commitment, 
which the Board believes could be produced from this 2,555 
billion cubic feet prior to the terminal date of the permit 
although not necessarily at the approved maximum daily rate. 
The third line ccpagudehe the entire permit and shows that 
some 806 billion cubic feet of gas would remain in the permit 
fields on October 31, 1989, the terminal date of the permit. 

It can be seen from Table E-3 that the Board currently 
estimates a deficiency in meeting the requirements of three 
of the existing permits. These deficiencies, all in permits 
held by Westcoast Transmission Company Limited (WC 52-1, 

WC 59-3 and WC 61-4) were discussed in some detail in the 
Board's February, 1964, report and remain essentially 
unchanged since that time. 

Table E-3 shows that a total marketable gas reserve of 
some 18,700 billion cubic feet is required to meet the 
commitment of all present permits of about 15,600 billion 
cubic feet with a terminal year peak of some 2,450 million 
cubic feet per day. Since reserves of almost 20,100 billion 
cubic feet are available, a surplus of some 1,400 billion 


cubic feet of gas exists in the fields includes in the present 
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permits. However, after the expiry dates of the permits, 
several years before the end of the thirty-year period, an 
additional 3,100 billion cubic feet, the amount needed to 
meet the terminal year peak day commitment, will become 
excess to the present commitments. 

The reserves available in the Province and the reserves 
needed to meet the thirty-year requirements of Alberta 
and the present permit commitments are shown in Table E-4. 

The table shows that a total of 40.4 trillion cubic feet of gas 
is available to meet the requirements and commitments. This 
amount includes a portion of the reserves now considered 

beyond economic reach and reflects the continued use of trend 
gas, as is discussed in detail in Appendix D. 

Table E-4 shows that the reserves within economic reach 
(34.1 trillion cubic feet) plus one-half of those beyond 
economic reach (1.8 trillion cubic feet) less that portion of 
oil field gas which will likely be deferred beyond the thirty- 
year period (0.5 trillion cubic feet) results in a total of 
some 35.4 trillion cubic feet of gas available from present 
sources. If two years of trend gas (at the long term growth 
rate of 2.5 trillion cubic feet per year) is added to this, 
the total reserves available are some 40.4 trillion cubic 
feet. 

‘The Board has previously estimated that some 16.1 trillion 
cubic feet of gas will be needed to meet Alberta's long term 


requirements. This, added to the 18.7 trillion cubic feet 
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required to meet the present permit commitments, gives a 

total required reserve of some 34.8 trillion cubic feet. 
Subtracting 34.8 trillion cubic feet from the available 
reserves of 40.4, results in a surplus of some 5.6 trillion 
cubic feet. After the expiry dates of the present permits, 

an additional 3.1 trillion cubic feet of gas will be released 
from terminal year peak day protection resulting in an overall 
surplus of some 8.7 trillion cubic feet. 

For convenience, certain figures previously presented are 
duplicated in Table E+5. The Table is an overall comparison of 
the surpluses estimated by the Board, Trans-Canada, Alberta and 
Southern and the Utilities Companies. In some instances the 
figures shown are the Board's interpretation of the submissions 
presented at the recent hearings. The Board's estimated 
surplus after the release of reserves needed to protect for 
peak day requirements of 8.7 trillion cubic feet as of June 
30, 1964, represents an increase of some 3.0 trillion cubic 
feet since September 30, 1963, the date of the last Board 
estimate. It is, though, some 1.0 and 1.5 trillion cubic 
feet respectively less than the surpluses estimated by Trans- 
Canada as of April l, 1964, and Alberta and Southern as of 
December 31, 1963. On the other hand, it is almost nine 
trillion cubic feet more than een figure estimated by the 
Utilities Companies as of April 1, 1964. The surplus before 
the release of the reserves needed for peak day requirements 
re estimated by the Board at some 5.6 trillion cubic feet, an 


increase of 2.4 trillion in the nine-month period, September 
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30, 1903, to June 30, 1964. [his surolus Of 5-0, Craton 
cubic feet compares to surpluses of 7.2, 10.2 and a deficit 
of 4.8 trillion cubic feet as estimated by Trans-Canada, 
Alberta and Southern and the Utilities Companies respectively. 

The major reason why the Trans-Canada surplus is larger 
than the Board's is because the Board has increased its 
estimate of Alberta requirements (as is discussed in Appendix 
C) since the February, 1964, report from which Trans-Canada 
adopted its estimate of requirements. 

The surplus estimated by Alberta and Southern, including 
the reserve growth of the past six months, would be some 
fours tri Llionm cube feet, larcen than .tnacsescimared by the 
Board. The major reasons for this are that Alberta and 
Southern has adopted the previous Board estimate of require- 
ments (as did Trans-Canada) and that it has included trend 
gas on the basis of five years of new discoveries rather 
than the anticipated two-year growth as is the Board's policy. 

The deficit shown by the Utilities Companies results 
because they have not included a portion of reserves now 
beyond economic reach nor have they included any trend gas. 
In addition to this, they have included protection for their 
own estimate of Alberta's requirements, which is larger than 


that estimated by the Board. 
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TABLE E-1 


RESERVES PRESENTLY SUPPLYING ALBERTA'S REQUIREMENTS FOR GAS 


(ALL voLuMes aT 1000 Btu PER cuBic FooT) 


FIELD 

ALEXANDER 

BEAVERHILL LAKE - FoRT SASKATCHEWAN 
Bow ISLAND AND FOREMOST 
CARBON 

ELLERSLIE 

ETZIKOM 

FAIRYDELL-Bon AccorD 

HAMELIN CREEK 

HEART RIVER 

JuMPING PouND AND SARCEE 
MEDICINE HAT 

MORINVILLE AND ST, ALBERT-BIG LAKE 
NORMANDVILLE 

OkoToKS 

RYCROFT 

STETTLER AND FENN-BIG VALLEY 
TURNER VALLEY 
VIKING-KINSELLA 
WAYNE-ROSED ALE 

WESTLOCK 

WHITELAW 


WORSLEY 


TOTAL 
WEIGHTED AVERAGE 


MARKETABLE GAS 
AT JUNE 30, 1964 
Bor 


2h 


3062 


RESERVE-DELI VERY 
RATIO 
Bor /MMcFo 
0,5 
0,8 
0,9 
ico 
1,0 
1,3 
0.7 
Ot 
iO 
5.8 
3.0 
Be) 
4,8 
943 
4,0 
RLY 
609 
Alpi} 
155 
1.3 
4,0 
0, 8 


ee 


MARKETABLE GAS RESERVE-DELIVERY 
AT JUNE 30, 1964 RAILO 

FreLp Bor Bor /MMcFo 
OIL FIELD Gas 
ACHESON yy 
PONNIE GLEN 2 
CAMPBELL-NAMAO hte 
Gurs PARK 16 
JuDY CREEK 23 
LeEpuc-WoopReEND 22 
PEMBINA 760 
REOWATER 46 
SAMS ON 10 
STURGEON LAKE SouTH 67 
SWAN HILLs 422 
VIRGINIA HILLS 50 
WIZARD LAKE 111 

ToTaL OIL FIELD Gas 2019 

WEIGHTED AVERAGE REseRVE-DELIVERY RATIO 

FOR Ott FIELD Gas 1352 
RESERVES SUPPLYING SMALL UTILITIES 
ATHABASCA 4 
ATHABASCA EAST j 
BANTRY-T1LLEY 5 
BONNYVILLE 2 
BROOKS 4 
Brooks NORTH-EAST 16 
CASTOR 2 
Coto Lake | 2 
DOWLING LAKE , 3 
DUV ERNAY ) | 
ELK POINT 2 
FORT KENT 3 
HAIRY HILL 14 
HOLMBERG 21 
JASPER PLACE 5 


Lac LA BICHE 1S 


FIELD 
LEAHURST 
LINDBERGH 
LLOYDMINSTER 
OBERLIN 

ST. PauL 
SUFFIELD 
WATTS 
WILDMERE 


WILLINGDON 


TOTAL OF RESERVES SUPPLYING 
SMALL UTILITIES 


WEIGHTED AVERAGE ReseRVe-DELiVERY RATIO 
‘oF RESERVES SUPPLYING SMALL UTILITIES 


TOTAL RESERVES CONNECTED AND 
SUPPLYING REQUIREMENTS 


WEIGHTED AVERAGE RESERVE-DELIVERY RATIO 


MARKETABLE GAS 
AT JUNE 30, 1964 


Bor 
> 


8 
11 


170 


5251 


RESERVE-DELIVERY 
RATIO 


Bor /MMcFo 


[¢>) 
& 
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TABLE E-2 


MARKETABLE RESERVES AVAILABLE IN THE 
FIELDS INCLUDED IN PERMITS 


(ALL VOLUMES AT 1000 BTU PER CUBIC FOOT) 
ALBERTA AND SOUTHERN GAS CO, LID. 


MARKETABLE RESERVE -  RESERVE-DELIVERY 
AT JUNE 30, 196% RATIO 

FIELD 4 Bor Bor /MMcFo 
BERLAND RIVER 300 132 
BRAZEAU RIVER 156 57 
BURNT TIMBER 270 o57: 
CAROLINE 13 Ze 
CARSON CREEK 242 1,6 
Carson CReek NorTH DEFERRED = 
CROSSFIELD 1026 2a0 
Fox CREEK 12 Wed 
Fox Creek NORTH 8 4,5 
Fox CREEK WesT 19 3,2 
HOMEGLEN-R1I MBEY 172 0.8 
KAYBOB 458 2.0 
Lovett RIVER 83 oo 
Mi NNEHIK-Buck LAKE 429 3.0 
PADDLE RIVER 160 3.7 
PARKLAND a 2 
PEMBINA 180 4.6 
STOLBERG 73 5.5 
WATERTON 1236 4,0 
WESTEROSE SOUTH 720 0.5 
WILDCAT HILLS 556 8.1 
WINDFALL, BEAVER CREEK, AND PINE CREEK 943 1.6 

TOTAL 7056 

WEIGHTED AVERAGE Neng, 

CANAD! AN-MONTANA GAS COMPANY LTO. 

ADEN 33 
BLacK BuTTE 57 
COMREY 15 


MANYBERRIES 14 


% 


CANADIAN-MONTANA GAS COMPANY LID, (cont) 


an meet 


MARKETABLE RESERVE RESERVE~DELIVERY 
AT JUNE 30, 1964 RATIO 

FIeLo Bor Bor /MMcFo 
PAKOWK! LAKE 7 
PENDANT D'OREILLE it 
SMITH COULEE 19 

TOTAL 222 

WEIGHTED AVERAGE 3.0 

TRANS-CANADA PIPE LINES LIMITED 

ATLEE-BUFFALO 134 ed 
BINDLOSS 316 Sore 
CARSTAIRS 77% 4,5 
CESSFORD 1295 3.0 
CHI GWELL 61 Cae 
CONNORSVILLE 63 3,6 
CouNnTESs 159 Zeal 
CROSSFIELD 17 14.0 
CROSSFIELD EAST 239 ee 
ENCHANT 33 é 3.0 
ERSKINE 35) - 
FENN-BIG VALLEY - - 
FENN WEST 6 2.3 
CiLBy 546 2,0 
HACKETT 55 3,5 
HAMILTON LAKE | - = 
HARMATTAN-ELKTON 42 13 
HOMEGLEN-R I MBEY 584 0,8 
HuSSAR 440 1g8 
INNISFAIL 84 12,0 
KESSLER 51 eae 
Lone Pine CREEK 108 tal 
MEDICINE HAT 376 Dye 
MINNEHIK-Buck LAKE ~ - 
Nevis | 576 2.3 
OLDs 263 4.2 
OYEN 34 2.0 


PINCHER CREEK 752 8,8 





TRANS-CANADA PIPE LINES LIMITED (cont) m 
MARKETABLE RESERVE RESERVE-DELI VERY 
AT JUNE 30, 1964 RATIO 

Fi—Lo Bor Bor /MMcFo 
PREVO 30 4,7 
PRINCESS 207 3,0 
PROVOST 435 2,9 
RETLAW 4y 1.6 
RicH 13 les 
SEDALIA 100 #8 
S1BBALD 47 3,0 
STANDARD 20 (Sei 
STETTLER - - 
SYLVAN LAKE 431 220 
THREE HILLS CREEK 201 4.7 
VERGER 45 0.7 
WAYNE-ROS ED ALE 1398 255 
WESTEROSE SOUTH 541 0.5 
WIMBORNE 231 1,0 
Wood RIVER 29 aa 

TOTAL 9635 

WEIGHTED AVERAGE To. 


WESTCOAST TRANSMISSION COMPANY LIMITED (SOUTHERN ALBERTA) 


CROSSFIELD 1248 ; 3,0 
SAVANNA CREEK 395 20.0 
TOTAL 1643 
WEIGHTED AVERAGE POR, 


WESTCOAST TRANSMISSION COMPANY LIMITED (PEACE RIVER) 


BELLOY the) 3.0 
BOUNDARY LAKE SouTH 34 1,3 
BRAEBURN 76 ye 
BurRNT RIVER 10 20 
EAGLESHAM 105 3.5 
GORDONDALE 57 3.1 
PoucE CouPE 61 2.8 
Pouce CouPE SouTH 58 3.0 


SADDLE HILLS 60 5.0 


SSION COMPANY LIMITED (PEACE f VER: | Loovt) B 6s 
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TABLE E-4 
CAS SURPLUS TO ALBERTA'S REQUIREMENTS AND TO EXISTING PERMIT COMMITMENTS 
AS OF JUNE 30, 1964 


(ALL VOLUMES IN TRILLIONS OF cuBIc FEET AT 1000 Btu PER cuBIc FooT) 


ESTABLISHED RESERVES 
NoW CONSIDERED WITHIN ECONOMIC REACH 34,1 


FROM RESERVES NOW CONSIDERED BEYOND ECONOMIC 


REACH (ONE-HALF OF TOTAL) 1,8 
Less: DEFERRED BEYOND 30 YEARS 0,5 
TOTAL RESERVES FROM PRESENT SOURCES 35,4 
FROM 2 YEARS TRENDS 5.0 
TOTAL RESERVES AVAILABLE 40,4 


RESERVES NEEDED TO MEET REQUIREMENTS AND COMMITMENTS 
ALBERTA REQUIREMENTS 


NOW CONNECTED AND SUPPLYING REQUIREMENTS 5.3 
REQUIRED FROM OTHER SOURCES Dae 
REQUIRED FROM OTHER SOURCES TO MEET TERMINAL YEAR PEAK 4,9 
TOTAL FOR ALBERTA REQUIREMENTS 16.1 


PRESENT PERMIT COMMITMENTS 


REQUIRED TO MEET COMMITMENTS 15.6 
REQUIRED TO MEET TERMINAL YEAR PEAK Epa 
TOTAL REQUIRED TO MEET PERMIT COMMITMENTS 18,7 


RESERVES REQUIRED TO MEET ALBERTA REQUIREMENTS 
AND PRESENT PERMIT COMMITMENTS 34.8 


Less: RESERVES RELEASED FROM PEAK PROTECTION AFTER 
EXPIRY OF PERMITS Sot 


TOTAL RESERVES NEEDED TO MEET REQUIREMENTS AND 
COMMITMENTS Sheet 


SURPLUS BEFORE RELEASE OF RESERVES 
REQUIRED TO PROTECT PEAK DAY IN PERMITS 5.6 


SURPLUS AFTER RELEASE OF RESERVES 
REQUIRED TO PROTECT PEAK DAY IN PERMITS 8.7 
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APPENDIX F 


THE APPLICANTS' REQUESTS FOR AUTHORIZATION 
FOR THE REMOVAL OF ADDITIONAL QUANTITIES OF 
GAS AND THE SURPLUS WHICH WOULD RESULT IF 
THE REQUESTS WERE APPROVED 

Trans-Canada requested authorization to remove from 
Pipe ooeMarCO Tele reicst eu DeLtion cCuble ceet, Of pas at a 
maximum daily rate of 1,550 million cubic feet from the 
fields included in its present permit and from three new 
fields. For convenience in the study of the meeting of the 
requested volumes, the Board has converted the quantities 
to the basis, of 1000 Btu per cubie foot. The equivalent 
Volumes become #i2 605 billion) cubic feet, and 1,612. million 
eabttc feet per day. All volumes subsequently referred to 
in this Appendix will be on the basis of 1000 Btu per cubic 
POOL. 

Trans-Canada is authorized under its present permit to 
remove 10,025 billion cubic feet of which 1,196 have been 
removed to June 30, 1964. This applicant has in effect 
requested authority to increase its approved withdrawals 
Bromo. loco sl, 409) DLE ton cuble feet (12,005 ©5 717,195 = 
PY,409) as of June 30, 1904. 

Alberta and Southern requested authority to remove 
from the PYovince &@ total of 6,957, bDitlLoOn court ce cee. .od 
gas at a maximum daily rate of 795 million cubic feet 
(6,450 billion cubic feet and 750 million cubic feet per 
day before converting to a 1000 Btu basis) from the fields 


included in its present permits and from nine new fields. 


E=2 


The applicant has. been authorized to remove 4,376 billion 
cubic feet of which 380 billion cubic feet has been removed 
to June 30, 1964. Alberta and Southern has requested 
authority to increase its approved withdrawals from 3,996 
£006,457) billion cubic, feet. .G6.,.53 em oo ae O47) no eso t 
June 30, 1964. 

As in the previously discussed analysis in Appendix E, 
the Board studied the manner of meeting the volumes requested 
by each of the applicants through detailed year by year 
analysis, although the results are presented using the formula 
approach. 

The results of the Board's analysis is presented in 
Table F-1l which is identical in form to the previously dis- 
cussed Table E-3. The table has three lines of entry for 
each of the applicants: lines 1 and 4 refer to the total 
volume and peak day requested by each of the applicants, 
lines 2 and 5 refer to that part of the total volume which 
the Board Red vee sunay be produced at the requested maximum 
daily rate, and lines 3 and 6 refer to the remaining part 
of the total volume requested. In the case of Trans-Canada 
(line 3), the remaining volume requested exceeds the Board's 
estimate of reserves in the fields in the permit, and there- 
fore, only that aon Cy remaining in the fields is shown. 

Column 1 designates the applicant, while columns 2 and 
3 show the total remaining volume and the maximum daily rate 


requested by each of the applicants. Column 4 presents the 


Fag 


expiry date of the requested permits. The Board's present 
estimate of the total reserves in the fields included in the 
existing permits and the new fields applied for are shown 

in column 5. Column 6 shows the Board's estimate of the 
average reserve-delivery ratio for those reserves shown in 
column 5. Both of these quantities have been obtained from 
Table E-2 and from Tables F-2 and F-3 which list the names, 
reserves, and reserve-delivery ratios for each of the new 
fields applied for. Column 7 shows the composite correction 
factors determined from detailed illustrative deliverability 
schedules. Column 8 presents the quantity of: marketable gas 
in place that would be required to meet the peak day for 

each of the applicants in the final year in which it can be 
sustained. The quantities shown in column 8 were obtained 
from the relationship CFP. Column 9 shows the marketable 
gas equivalent of column 8 and is obtained by deducting from 
the quantities shown in column 8 the marketable gas equivalent 
of the gas that will remain in the reservoirs at abandonment. 
The total marketable gas required to meet the volumes re- © 
quested and the terwhinal year peak days is shown in column 

10 and is obtained by summing the quantities shown in columns 
2 and 9. Columns 11 and 12 show the amounts of gas excess 

to the quantities requested before and after the expiry date 


of the permits. 


F-4 


ibe Trans-Canada A lication 





It may be seen from line 1 of Table F-l that for 
Traas-Canada the total reserves available of some 11,368 
billion cubic feet is essentially the same as the requested 
volume of 11,409 billion cubic feet. Column 11 shows that 
iit protection is provided for both.the requested annual 
volume and terminal year peak day there would be a total 
deficiency prior to the release of peaking gas of some 
3,326 billion cubic feet. The detailed delivery schedules 
indicate that the reserves as now estimated can deliver the 
requested maximum quantity of 1,612 million cubic feet per 
day until some 6,600 billion cubic feet of gas is withdrawn 
from the fields while maintaining the marketable gas in 
place of some 6,450 billion cubic feet required to sustain 


the peak day demand. This is illustrated in line 2 of the 


table. If the gas is removed in accordance with the require- 


ments projected by Trans-Canada, the requested peak will be 


sustained until approximately the end of 1980. At this time, 


‘marketable reserves of some 4,749 billion cubic feet would 
still be available in the fieids requested. This additional 
amount of gas may be included in the quantity approved for 


removal from the Province (as is illustrated in line 3) but 


no assurance can be given that the gas can be produced during 


the remainder of the twenty-five year period at the requested 
rates. 


Since all permits for the removal of gas from Alberta 
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have been issued on an as is basis, rather than a 1000 Btu 
basis, the volumes previously referred to must be converted 
to the basis of 14.65 pounds per square inch absolute and 
60 degrees Fahrenheit. The volume of gas which could be 
produced at full rates by Trans-Canada would be some 6,364 
billion cubic feet, and the remaining volume which would be 
produced thereafter is equivalent to some 4,566 billion 
cubic feet at 14.65 pounds per square inch and 60 degrees 


Fahrenheit. 


The Alberta and Southern Application 


In the case of the Alberta and Southern application, 
the total available reserve of some 7,798 billion cubic feet 
is in excess of the requested volume cf 6,457 billion cubic 
feet. tlowever, there is a deficiency of some 750 billion 
cubic feet in reserves required to meet both the annual 
volumes and the terminal year peak day. The deiiverability 
schedules indicate that the reserves as new estimated are 
not able to deliver the requested maximum quantity of 795 
million cubic feet per day during the entire period, but 
that some 5,900 billion cubic feet of gas could be withdrawn 
from the fields while maintaining the marketable gas in 
place of some 2,862 billion cubic feet needed to sustain 
the peak day demand. This is illustrated in line 5 of 
Table F-1 and represents the quantity of gas that would be 
withdrawn up to approximately the end of 1988. At that time, 


marketable reserves of some 1,898 billion cubic feet would 
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still be available in the permit fields. The Board believes 
that the remaining portion of Alberta and Southern's request, 
557 billion cubic feet (6,457 - 5,900 = 557) could be pro- 
duced during the remainder of the requested period at less 
than the requested maximum delivery rates. These volumes 
(5,900 and 557 billion cubic feet) when converted to the 
basis of 14.65 pounds per square inch absolute and 60 degrees 
Fahrenheit, become 5,566 billion cubic feet and 525 billion 


cubic feet. 


Surplus If Present Applications Were Granted 


Should the additional volumes requested by each of the 
applicants be Sh ee for removal from the Province, the 
Board estimates that the provincial gas surplus before the 
release of reserves required for the protection of the peak 
day quantities specified in all permits would be reduced 
from the 5.4 trillion cubic feet shown in Table D-4 to some 
0.9 trillion cubic feet. After the expiry dates for the 
various permits, an additional 2.6 trillion cubic feet of 
gas would be released from terminal year peak day protection 
increasing the surplus to some 3.5 trillion cubic feet. 

The manne in which the new surplus was calculated is 
shown in Table F-4. The figure for total reserves available 
has been taken from Table E-4. The reserve needed to meet 
Alberta's requirements has also been taken from Appendix E, 


but includes the Trunk Line pipe line fuel and the shrinkage 





gas requested by both applicants. The e 


meet the existing and the applied for p m 
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TABLE F-1 
RESERVES REQUIRED TO MEET THE REQUESTS OF TRANS-CANADA PIPE LINES LIMITED 
AND ALBERTA AND SOUTHERN GAS CO, LTD, 


(ALL voLumes at 1000 Btu PER cusic FooT) 


TOTAL 
MARKETABLE GAS MARKETABLE GAS MARKETABLE 
REMA| NING IN PLACE TO REQUIRED TO GAS REQUIRED BEFORE AFTER 
VOLUMES PEAK DAY RESERVES RESERVE-DELIVERY COMPOSITE MEET PEAK DAY MEET PEAK DAY TO MEET EXPIRY EXPIRY 
REQUESTED REQUESTED IN FIELDS RATIO CORRECTION REQUESTED REQUESTED REQUEST DATE DATE 
APPLICANT BCF MMCF TERM OF REQUEST BCF BCF/MMCFD FACTOR BCF BCF BCF BCF BCF 
TRANS-CANADA Pipe Lines Limiteo 11409 1612 31/10/89 11368 2.0 1% 5481 $285 14694 -3326 -4] 
6619 1612 11368 2.0 2.0 6448 4749 11368 off) ymyg (1) 
4749 es 31/10/89 4749. s . we 4749 0 0 
ALBERTA AND SouTwERN Gas Co, LTD. — 6457 735 31/10/89 7738 AsBe es : 2 2 3148 2091 —— -85KB -750 1344 
5900 PSB ou cat aetna arian ahi 7798 1.8 , ray 2862 1898 7798 9!) jee) 


557 ail 31/10/89 1898 ian eeuaitee - a ea 13M 
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FIELD 


EDSON 


HESPERO 


MEDICINE RIVER 


TOTAL 


WEIGHTED AVERAGE 


TABLE F-2 


MARKETABLE RESERVES IN FIELDS APPLIED FOR 
BY FRANS-CANADA PIPE LINES LIMITED 


(ALL VOLUMES AT 1000 Bru PER CUBIC FOOT) 


MARKETABLE GAS 


AT JUNE 30, 1964 


Bor 


1564 


63 


106 


1,733 


RESERVE-DELIVERY 


RATIO 


Bor /MMcFD 


eae 


Zen 


3.4 


FIELD 


BIGSTONE 


CAROLINE 


HUNTER VALLEY 


Pine NORTH-WEST 


SUNDRE 


SYLVAN LAKE 


WILDHORSE CREEK 


WILLESDEN GREEN 


WILSON CREEK 


*) TOTAL 


WEIGHTED AVERAGE 


TABLE F-3 


MARKETABLE RESERVES IN FIELDS APPLIED FOR 


BY ALBERTA AND SOUTHERN GAS CO, LID. 


(ALL VOLUMES AT 1000 Btu PER CUBIC FOOT) 


MARKETABLE GAS 
AT JUNE 30, 1964 


Bor 


289 


7h2 


RESERVE-DELI VERY 
RATIO 


Bor /MMcFp 


Bau 


10,0 


3.1 


TABLE F-% 
SURPLUS AS OF JUNE 30, 1964 


|F PRESENT APPLICATIONS WERE GRANTED 


(ALL VOLUMES IN TRILLIONS OF CUBIC FEET AT 1000 


TOTAL RESERVES AVAILABLE 
(From TABLE D-4) 


REQUIREMENTS ANO COMMITMENTS 


TOTAL RESERVES NEEDED TO MEET ALSERTA REQUIREMENTS 
(FRom TABLE 0-4) 


PERMIT COMMITMENTS 

RESERVES REQUIRED TO MEET COMMITMENTS 
RESERVES REQUIRED TO MEET TERMINAL YEAR PEAK 
TOTAL RESERVES REQUIRED TO MEET COMMITMENTS 


RESERVES REQUIRED TO MEET ALBERTA REQUIREMENTS 
AND PERMIT COMMITMENTS 


Less: RESERVES RELEASED FROM PEAK PROTECTION 
AFTER EXPIRY OF PERMITS 


TOTAL RESERVES REQUIRED TO MEET REQUIREMENTS 
AND COMMITMENTS 


SURPLUS BEFORE RELEASE OF GAS REQUIRED 
TO PROTECT PEAK DAY IN PERMITS 


SURPLUS AFTER RELEASE OF GAS REQUIRED 
TO PROTEDT PEAK DAY IN PERMITS 


Bru PER CUBIC FOOT) 


40,4 
16.3 
20.6 
2.6 
23,2 
39.5 
226 
36.9 
0.9 
3.5 
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APPENDIX G 


OTHER PERMIT AMENDMENTS REQUESTED 
BY THE APPLICANTS 
Both Trans-Canada and Alberta and Southern requested 
‘certain permit amendments which have not been previously 
discussed in this report. These matters are considered in 
this Appendix and are discussed under the following headings: 
Ce Daily Volume Limitations of the Alberta and 
Southern Permits. 
(b) Extension of Period of the Existing Permits of 
Alberta and Southern. | 
(c) Consolidation of the Permits of Alberta and 
Southern. 
(d) ssConsolidation of the Permits of Trans-Canada. 
(e) Deletion of the Parkland Field from the Alberta 
and Southern Permit. 
Daily Volume Limitations of the Alberta 
and Southern Permits 
Alberta and Southern requested that for the purpose of 
alleviating temporary operating eeo Lome caused by pipe line 
Or seguipment failure, .the.quantity.of gas that may be re= 
moved from the Province in any one day be increased to 110 
per cent of the volume of gas that may normally be removed 
in any one day in accordance with the existing permits. 
This request was not questioned by Seen during the hearing 
of the application. 


The Board recognizes the desirability of some flexibility 


G-2 


for the operating problems mentioned by the applicant. 
Following the hearing of the Trans-Canada application of 
September 23, 1963, the Board granted such flexibility to 
Trans-Canada in its Permit No. TC 64-5 and believes the 
same flexibility should be granted to Alberta and Southern. 
Extension of Period of the Existing 
Permits of Alberta and Southern 

Each of the two permits held by Alberta and Southern 
expires on October 31, 1986. The applicant requested that 
the term of the permits be extended to October 31, 1989. 

Mr. Blair, representing Alberta and Southern, stated 
that the applicant is now purchasing gas on a twenty-five 
year contract basis from fields which are within the present 
permits, and that these contracts would extend beyond the 
term of the present permits. He also stated that gas will 
remain in the fields and pools named in the applicant's 
permits after 1986, and in order to remove this gas an 
extension of the permit period would be necessary. 

The first such request for the extension of the term of 
a permit was received from Trans-Canada during the hearing 
of its application of September, 1963. The details of the 
Board's views, concerning such requests are contained in 
Appendix F of OGCB Report 64-1, dated February, 1964, 61? 


ee 


(1) Report to The Lieutenant Governor in Council with 
respect to an Application of Trans-Canada Pipe 
Lines Limited under The Gas Resources Preservation 
A.ct., ~b 956. 
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In the case of the present application, the Board in 
keeping with its decision to extend an initial permit period 
to a maximum of twenty-five years to correspond to the con- 
tract year, believes the existing Alberta and Southern permits 
should be extended to October 31, 1989. In extending the 
period of the permits, the Board recognizes that the additional 
gas requested from fields now under permit may not be pro- 
ducible for the full period of the extension at the maximum 
daily rates possible under terms of the permit. 
Consolidation of the Permits 
of Alberta and Southern 

Alberta and Southern holds two permits each authorizing 
the removal of gas in specified volumes from a field or a 
group of fields. The applicant requested consolidation of 
the two existing permits into one, for the sake of operating 
convenience. The Board, as is discussed in its report of 
February, 1964, consolidated the Trans-Canada permits into 
one permit. 

Since contract volumes are continually being revised 
due to redeterminations of reserves resulting in increases 
or decreases of reserves under contract and because new con- 
tracts are entered into upon further field developments, 
flexibility in removing gas from the Province is reduced by 
individual “permit ;limitations.., Kar 4this reason (and sor eons 
purpose of administration, the Board believes that con- 


solidation of the permits is desirable. Such consolidation 


G-4 


would not lessen the protection for Alberta consumers and 
accordingly the Board is prepared to consolidate the existing 
permits of Alberta and Southern into one permit. 
Consolidation of the Permits 
of Trans-Canada 

Trans-Canada requested that if a permit for the removal 
of gas from the Edson, Hespero and Medicine River fields be 
granted, such a permit be consolidated with the existing 
Permit No. TC 64-5 amended pursuant to its application, into 
one permit. 

For the reasons previously stated, the Board is prepared 
to consolidate these permits. 
Deletion of the Parkland Field from 
the Alberta and Southern Permit 

The applicant requested that the Parkland Field be 
deleted from one of its permits since it has become apparent 
that*there*wili*be no further’ cas’ supply *rrom chatetreid® 

The Bound: coneues with the applicant that the Parkland 
Field has become incapable of gas production and, therefore, 
believes that this field should be deleted from the permit. 
The amount of gas reserves in the permit fields excess to 
the permit quantities is greater than the reserves previously 
attributed to Parkland. For this reason, no reduction is 
necessary in the quantities approved for removal from the 


Province. 


APPENDIX Ul 


IN THE MATTER of The Gas Resources 
Preservation Act, 1956, being 
chapter 19 of the Statutes of 
Alberta, 1956; and 

IN THE MATTER of a Permit to Trans- 


Canada Pipe Lines Limited authorizing 
the removal of gas from the Province. 


PERMIT NO. TC 64-6 


WHEREAS Trans=Canada Pipe Lines Limited (herein called 
“the Permittee"), is removing gas from the Province under authority 


of Permit No. TC 64-5; and 


WHEREAS the Permittee has applied to the Oil and Gas 
Conservation Board for an increase in the volumes of gas that it 
may remove or cause to be removed Onan Province, and for 
amendment and consolidation of the permit it now holds and the 


permit applied for; and 


WHEREAS the Board upon inquiry into and hearing of the 
application has found that the applicant is a person who purchases 
gas within the Province and who has entered into contracts to 
purchase gas aA the Province and who proposes to cause ee 
gas to be removed £ Pou the Province and that the provisions of 
The Gas Resources Prec ie ied Act, 1956, affecting the applic- 


ation have been complied with; and 


WHEREAS the Board is of the opinion that the granting 
of this Permit for the removal of gas from the Province is in the 


public interest having regard to the present and future needs of 


persons within the Province, and to the established reserves 
and trends in growth and discovery of the reserves of gas in 


the Province; and 


WHEREAS the Lieutenant Governor in Council has given 


his approval by Order in Council numbered O.C. and dated 


THEREFORE, the Oil and Gas Conservation Board, pursuant 
to the provisions of The Gas Resources Preservation Act, 19565 
being chapter 19 of the Statutes of Alberta, 1956, hereby grants 
a permit to Trans-Canada Pipe Lines Limited, and hereby 
authorizes the removal of gas from 8 anciar pour subject to the 
regulations and orders made pursuant to the provisions of the 


said Act and to the terms and conditions prescribed in this 


Permit, as follows: 


1. Subject to the conformity by the Permittee with the 
terms and conditions hereof, this Permit shall be operative for 
a term commencing on the date hereof and ending on October 31, 


1969. 


2. The quantity of gas that may be removed from the Province 
pursuant to this Permit shall not exceed, 
(a) until the cumulative volume removed under this 
Permit and Permits numbered TC 54-1, TC 59-2, 
TC 60-3, TC 60-4 and TC 64-5 is 7,515,000,000,000 


cubte feet, (b,550,000°,000 cubic feet in any 


consecutive twenty-four hour period or 
525,000,000,000 cubic feet in any consecutive 
twelve-month period, 

(b) after the cumulative volume removed under the 
Permits referred to in subclause (a) reaches 
7,915 ,09000,,000 7000 ccubic feet and until 
October 31, 1989, in any consecutive twelve- 
month period such quantities equal to or less 
than those prescribed in subclause (a) as may be 
limited by field productivity and good 
engineering puaeticer and 

(Cc) eduring the thtermjofithe Permit. that quantity of 
gas which together with the gas removed under 
Permit ‘No«arTC«54<1, (Permit No. TC 59-2, Permit 
No. TC 60-3, Permit No. TC 60-4 and Permit No. 


TC 64-5 shall total not more than 12,080,000,000,000 


cubic feet. 


3. Notwithstanding the provisions of clause 2, subclause 
(a), the Permittee, for the purpose only of alleviating temporary 
Operating problems caused by pipe line or equipment failure, may 
remove in any consecutive twenty-four hour period 110 per cent 


of the volume of gas authorized by said subclause (a). 


4. The Permittee, for the purpose of this Permit, may 
purchase or otherwise acquire for removal from the Province, and 


subject to clause 5 there may be removed from the Province under 
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the authority of this Permit, only gas producad from the zollow- 
ing pools, fields and areas: 
Atlee-Buffalo Field 
Bindloss Field 
Carstairs Field 
Cessford Field 
Chigwell Field 
Connorsville Field 
Countess Field 
Crossfield Cardium Pool 
Crossfield East Field 
Edson Field 
Enchant Field 
Erskine Field 
Fenn-Big Valley Field 
Fenn West Field 
Gilby Field 
Hackett Field 
Hamilton Lake Field 
Harmattan-Elkton Rundle A Pool 
Hespero Field 
Homeglen-Rimbey Field 
Hussar Field 
Innisfail Field 
Kessler Field 
Lone Pine Creek Field 


| 
Medicine River Field. 
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Minnehik-Buck Lake Field 

Nevis Field 

Olds Field 

Oyen Field 

Pincher Creek Field 

Prevo Field 

Princess Field 

Provost Field 

Retlaw Field 

Rich Field 

Sedalia Field 

Sibbald Field 

Standard Field 

Stettler Field 

Sylvan Lake Field 

Three Hills Creek Field 

Verger Field 

Wayne-Rosedale Field 

Westerose South Field 

Wimborne Field 

Wood River Field 

The area in the Medicine Hat Field being 
north of Sections 1, 2,:°3,° 43.5, 20000 
iny Township, 15, and, in. Ranges ligw “and 3a. 
West of the Fourth Meridian, excepting 
therefrom Section 7, Township 15, Range 2, 


West of the Fourth Meridian. 
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5. Gas acquired in Alberta by the Permittee, in exchange 
for equal volumes of gas, adjusted for any difference in higher 
heating value, produced from pools, fields or areas named in 
clause 5, may be removed from the Province under the authority 


of this 7 renmit. 


6. The Permittee shall remove or cause to be removed 
pursuant to this Permit only such gas as is delivered to it 
through facilities of The Alberta Gas Trunk Line Company 
Limited at the interconnection of their pipe lines in the 
North-east quarter of Section 11, Township 20, Range 1, West 


of the Fourth Meridian. 


ie (1) All gas removed from the Province pursuant to 

this Permit shall be measured by or on behalf of the Permittee 
by master meters approved by the Board and located at the point 
at which gas is delivered by The Alberta Gas Trunk Line Company 
Limited to the Permittee. 

(2) The specific gravity and higher heating value of 
all gas received by the Permittee through the facilities of 
The Alberta Gas Trunk Line Company Limited shall be measured by 
or on behalf of the Permittee at the point at which gas is 
delivered by The Alberta Gas Trunk Line Company Limited to the 
Permittee. 

(3) The measurements required by this clause shall 
be made in a manner approved by the Board and shall be reported 


monthly in a manner approved by the Board. 
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8. Subject to section 14 of the said Act, all quantities 
of gas for the. purpose of this Permit shall be referred to a 
14.65 pounds per square inch absolute pressure base and a 60 


degree Fahrenheit temperature base. 


9. Notwithstanding the provisions of any contract for the 
purchase or other acquisition of gas, the Board may require 
the extraction of any substance or substances except methane 
from any gas before its removal from the Province pursuant to 


thie rermset . 


10. The Permittee will supply gas from the pipe line of 
The Alberta Gas Trunk Line Company Limited at a reasonable 
price to any community or consumer within the Province, or to 
any public utility requiring gas for such a community or 
ete tier that is willing to take delivery of gas at a point 
on thie pipe line, and that, in the opinion of the Board, can 


reasonably be so supplied by the Permittee. 


Pe. iif “any community, consumer or public utili Cy ei oawi lene 
to take delivery of gas pursuant to clause 10 of these terms at 
conditions, and agreement on the price to be paid for the gas 
cannot be reached, the price to be paid shall be determined 
by the Public Utilities Board on the application of an 
interested party, and the part of the price attributable to 
transportation shall be based on the assumption that the gas 
has been supplied from the capable source or sources available 


| | 
to the Permittee nearest to the ae Bt delivery. 


| 
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12. Notwithstanding the provisions hereof, the Permittee 
shall comply with the provisions of any Act, competent 
regulation, dee or direction governing the drilling for, 
production, conservation, gathering, transportation, processing, 
purchasing, acquisition, sale ryt reporting, testing, 


supply or delivery of gas within the Province. 
13. Permit No. TC 64-5 is rescinded. 


MADE at the City of Calgary, in the Province of Alberta, 


this day of A.D. 1964. 


OIL AND GAS CONSERVATION BOARD, 


G. W. Govier, 


Chairman. 


APPENDIX I 


IN THE MATTER of The Gas Resources 
Preservation Act, 1956, being chapter 
ig) of (thetStatutes tof AAlpertca’; 1956; 
and 

IN THE MATTER of a Permit to Alberta 


and Southern Gas Co. Ltd. authorizing 
the removal of gas from the Province. 


PERMIT NO. AS 64-3 


WHEREAS Alberta and Southern Gas Co. Ltd. (herein called 
"the Permittee"), is removing gas from the Province under authority 


of Permits Numbered AS 59-1 and AS 60-2; and 


WHEREAS the Permittee has applied to the Oil and Gas 
Conservation Board for an increase in the volumes of gas that it 
May remove or cause to be removed from the Province, and for 
amendment and consolidation of the permits it now holds and the 


permit applied for; and 


WHEREAS the Board upon inquiry into and hearing of the 
application has found that the applicant is a person who 
purchases gas within the Province and who has entered into 
contracts to purchase gas within the Province and who proposes 
to cause such gas to be removed from the Province and that the 
provisions of The Gas Resources Preservation Act, 1956, affecting 


the application have been complied with; and 


WHEREAS the Board is of the opinion that the granting 
of this Permit for the removal of gas from the Province is in the 
public interest having regard to the present and future needs of 


persons within the Province, and to the established reserves 
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and trénds in growth and discovery of the reserves of gas 


in the Province; and 


WHEREAS the Lieutenant Governor in Council has 
given his approval by Order in Council numbered O.C. 


and dated 


THEREFORE, the Oil and Gas Conservation Board, poremane 
to the provisions of The Gas Resources Preservation Actyu.J50n 
being chapter 19 of the Statutes of Alberta, 1956, hereby grants 
a permit to Alberta and Southern Gas Co. Ltd., and hereby 
authorizes the removal of gas from the Province, which gas 
includes gas that sis the property of the Permittee at the time 
of removal and gas that has been sold by the Permittee to 
Canadian-Montana Pipe Line Company prior to removal, subject 
to the regulations and orders made pursuant to the provisions 
of the said Act and to the terms and conditions prescribed in 


this Permit, as follows: 


1. Subject to the conformity by the Permittee with the 
terms and conditions hereof, this Permit. shall be operative for a 
term commencing on the date hereof and ending on October 3l, 


1989. 


2. The quantity of gas that may be removed from the Province 
pursuant to this Permit shall not exceed, 
(a) until the cumulative volume removed under this 
Permit and Permits numbered AS 59-1 and AS 60-2 


is 5,925,000,000,000 cubic feet, 750,000,000 
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cubic feet in any consecutive twenty-four hour 
period or 250,000,000,000 cubic feet in any 
consecutive twelve-month period, 

(b) after the cumulative volume removed under the 
Permits referred to in subclause (a) reaches 
5,925,000,000,000 cubic feet and until October 
31, 1989, in any consecutive twenty-four hour 
period or in any consecutive twelve-month period 
such quantities equal to or less than those 
prescribed in subclause (a) as may be limited by 
field productivity and good engineering practice, 
and 

(c) during the term of the Permit, that quantity of 
gas which together with the gas removed under 
Permit No. AS 59-1 and Permit No. AS 60-2 shall 


total not more than 6,450,000,000,000 cubic feet. 


3. Notwithstanding the provisions of clause 2, subclause (a), 
the Permitee, for the purpose only of alleviating temporary 
operating problems caused by pipe line or equipment failure, 
may remove in any consecutive twenty-four hour period 110 per 


cent of the volume of gas authorized by said subclause (a). 


4. The pot ieeeek for the purpose of this Permit, may 
purchase or otherwise acquire for removal from the Province, and 
subject to clause 5 there may be removed from the Province under 
the authority of this Permit, only gas produced from the following 


pools, field and areas: | 
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Beaver Creek Field 
Berland River Field 
Bigstone Field 

Brazeau River Field 
Burnt Timber Field 
Caroline Field 

Carson Creek Field 
Carson Creek North Field 
Crossfield Rundle Pool 
Fox Creek Field 

Fox Creek North Field 
Fox Creek West Field 
Homeglen-Rimbey Field 
Hunter Valley Field 
Kaybob Field 

Lovett River Field 
Minnehik-Buck Lake Field 
Paddle River Field 
Pembina Lobstick Glauconitic Pool 
Pembina Lobstick Ostracod Pool 
Pine Creek Field 

Pine North-west Field 
Stolberg Field 

Sundre Field 

Sylvan Lake Field 
Waterton Field 

Westerose South Field 


Wildcat Hills Field 
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Wildhorse Creek Field 
Willesden Green Field 
Wilson Creek Field 


Windfall Field 


5. Gas acquired in Alberta by the Permittee, in exchange 
for equal volumes of gas, adjusted for any difference in higher 
heating value, produced from pools, fields or areas named in 
clause 4, may be removed from the Province under the authority 


of this Permit. 


6. The Permittee shall remove or cause to be removed 
pursuant to this Permit only such gas as is delivered through 
the facilities of The Alberta Gas Trunk Line Company Limited 

(a) to the pipe line of Alberta Natural Gas Company 
on behalf of the Permittee, at the interconnection 
of the said facilities and pipe line at a location 
insoection i/.) Cownship $8, Range .5., West.of thes 5th 
Meridian approved by the Board, or 

(b) to the pipe line of Canadian-Montana Pipe Line 
Company for sale by the Permittee to Canadian- 
Montana Pipe Line Company, at the interconnection 
of the said facilities and pipe line at a location 
in Township 1, Range 26, West of the 4th Meridian 


approved by the Board. 


-7. (1) $All gas removed from the Province pursuant to this 


Permit shall be measured by or on behalf of the Permittee by 


I-6 


master meters approved by the Board and located at the points 
at which gas is delivered in accordance with clause 6, and in the 
Me rag: that other gas is measured by such a meter, the part | 
of the measured gas that is being removed pursuant to this 
Permit shall be determined in a manner approved by the Board. 
(2) The specific gravity and higher heating value 
of all gas received by the Permittee through the facilities of 
The Alberta Gas Trunk Line Company Limited shall be measured 
by or on behalf of the Permittee at the points at which gas 
is delivered by The Alberta Gas Trunk Line Company Limited 
to the Permittee. 
(3) The measurements required by this clause shall 
be made in a manner approved by the Board and shall be reported 


monthly in a manner approved by the Board. 


8. Subject to section 14 of the said Act, all quantities 
of gas for the purpose of this Permit shall be referred to a 
14.65 pounds per square inch absolute pressure base and a 60 


degree Fahrenheit temperature base. 


9. Notwithstanding the provisions of any contract for the 
purchase or other acquisition of gas, the Board may require 
the extraction of any substance or substances except methane 
from any gas before its removal from the Province pursuant to 


this Permit. 


10. The Permittee will supply gas from the pipe line of 


The Alberta Gas Trunk Line Company Limited at a reasonable price 


to any community or consumer within the Province, or to any 
public utility requiring gas for such a community or consumer, 
that is willing to take delivery of gas at a point on the pipe 
line, and that, in the opinion of the Board, can reasonably 


be so supplied by the Permittee. 


ll. If any community, consumer or public utility is 
willing to take delivery of gas pursuant to clause 10 of these 
terms and conditions, and agreement on the price to be paid for 
the gas cannot be reached, the price to be paid shall be 
determined by the Public Utilities Board on the application of 
an interested party, and the part of the price attributable 
to transportation shall be based on the assumption that the 
gas has been supplied from the capable source or sources 


available to the Permittee nearest to the point of delivery. 


12. Notwithstanding the provisions hereof, the Permittee 
shall comply with the provisions of any Act, competent 
regulation, order or direction governing the drilling for, 
production, conservation, gathering, transportation, processing, 
purchasing, acquisition, sale, measurement, reporting, testing, 


supply or delivery of gas within the Province. 


Biss Permit No. AS 59-1 and Permit No. AS 60-2 are 


rescinded. 


MADE at the City of Calgary, in the Province of Alberta, 


this day of Ay Diet 90 4 


OIL AND GAS CONSERVATION BOARD, 


G. W. Govier, 


Chairman. 
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